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Implications of the New Globular-Cluster Metal Abundance 
Scale for the Helium Abundance in the Galactic Halo. Pierre 
Demarque and Robert D. McClure. 242, LS, 119-A6 (1980) 

The Globular Cluster System of the Galaxy. I. The Metal 
Abundances and Reddenings of 79 Globular Clusters from 
Integrated Light Measurements. Robert Zinn. 42, 19, 1-El 
(1980) (Abstr. in 234, 1155, 123-D2) 

The Ages and Distances of Eight Globular Clusters. Bruce W. 
Carney. 42, 481, 10-C2 (1980) (Abstr. in 236, 318, 21-D9) 

Clusters: Open 

The Effect of Mass Loss on the Dynamical Evolution of a 
Stellar System: Analytic Approximations. J. G. Hills. 235, 
986, 15-D7 (1980) 

Determination of the Upper Mass Limit for Stars Producing 
White-Dwarf Remnants. W. Romanishin and J. R. P. Angel. 
235, 992, 15-D13 (1980) 

The Vela Star Cloud. I. NGC 2547, TR 10, the y Velorum 
System, and Bright Stars. O. J. Eggen. 238, 627, 57-C9 
(1980) 

The NGC 2264 Molecular Cloud: Ammonia and OH 
Observations. Kenneth R. Lang and Robert F. Willson. 238, 
867, 60-G8 (1980) 

Luminosities and Temperatures of the Reddest Stars in Three 
LMC Clusters. Jay A. Frogel, S. E. Persson, and Judith G. 
Cohen. 239, 495, 72-G4 (1980) 

The Beat Cepheid V367 Scuti and NGC 6649. Susan L. 
Barrell. 2A, 145, 83-E12 (1980) 

On the Rotation of Star Clusters and Nebulae as Determined 
from Radial Velocities. Thomas W. Noonan. 240, 803, 





9% THE ASTROPHYSICAL JOURNAL 


Clusters: Open—Continued 
93-G14 (1980) 

Are Binaries Concentrated toward the Centers of Open 
Clusters? Helmut A. Abt. 241, 275, 100-A7 (1980) 

A New Statistical Test with Application to Globular Cluster 
X-Ray Source Masses. Alan P. Lightman, Paul Hertz, and 
Jonathan E. Grindlay. 2A1, 367, 101-A3 (1980) 

The Iron Abundance in the Hyades Cluster. D. Branch, D. L. 
Lambert, and J. Tomkin. 2A1, L83, 107-E10 (1980) 

The Evolution of Mixed Long-Lived Stars. Hideyuki Saio and 
J. Craig Wheeler. 242, 1176, 129-F2 (1980) 

Cluster-Type Variables: see Stars: RRLyrae 
Comets 


Three Models of Dust Layers on Cometary Nuclei. Glen David 
Brin. 237, 265, 37-Al (1980) 

Neutral Cometary Atmospheres. I. An Average Random Walk 
Model for Photodissociation in Comets. M. R. Combi and A. 
H. Delsemme . 237, 633, 42-A8 (1980) 

Neutral Cometary Atmospheres. II. The Production of CN in 
Comets. M. R. Combi and A. H. Delsemme . 237, 641, 42-B3 
(1980) 

Brightness Profiles of CO* in the lonosphere of Comet West 
(1976 V1). M. R. Combi and A. H. Delsemme. 238, 381, 
53-B6 (1980) 

On the Dynamical Response of a Cometary lon Tail to a 
Solar-Wind Event. W.-H. Ip. 238, 388, 53-B13 (1980) 

A Model of Comet Comae. II. Effects of Solar 
Photodissociative lonization. W. F. Huebner and P. T. 
Giguere . 238, 753, 58-F6 (1980) 

CO* in Comet Schwassmann-Wachmann | near Minimum 
Brightness. Stephen M. Larson. 238, L47, 54-D8 (1980) 
Physiochemical and Dynamical Processes in Cometary 
lonospheres. I. The Basic Flow Profile. Harry L. F. Houpis 

and D. A. Mendis. 239, 1107, 80-E10 (1980) 

Chemical Energy in Cold-Cloud Aggregates: The Origin of 
Meteoritic Chondrules. Donald D. Clayton. 239, L37, 
71-All (1980) 

Sodium D-Line Emission in Comet West (1975n) and the 
Sodium Source in Comets. M. Oppenheimer. 240, 923, 
95-C2 (1980) 

Interplanetary Gas. XXV. A Solar Wind and Interplanetary 
Magnetic Field Interpretation of Cometary Light Outbursts. 
Malcolm B. Niedner, Jr. 241, 820, 106-G8 (1980) 

Neutral Cometary Atmospheres. III. Acceleration of 
Cometary CN by Solar Radiation Pressure. Michael R. 
Combi. 2A1, 830, 107-A5 (1980) 

A Very Rapid Turning of the Plasma-Tail Axis of Comet 
Bradfield 19791 on 1980 February 6. John C. Brandt, John D. 
Hawley, and Malcolm B. Niedner, Jr. 2A1, L51, 102-F11 
(1980) 

The Effect of Solar-Cycle Ultraviolet Flux Variations on 
Cometary Gas. M. Oppenheimer and C. J. Downey. 2A1, 
L123, 108-A5 (1980) 

On the Origin of Striae in Cometary Dust Trains. Jay Roderick 
Hill and D. A. Mendis. 2A2, 395, 118-C3 (1980) 

Production of Carbon, Sulfur, and CS in Comet West. Andrew 
M. Smith, Theodore P. Stecher, and Laura Casswell. 2A2, 
402, 118-C10 (1980) 

Carbon in Comet Bradfield 19791. Michael F. A’Hearn and 
Paul D. Feldman. 2A2, L187, 131-D12 (1980) 

Laboratory Studies of Some of the Major lon-Molecule 
Reactions Occurring in Cometary Comae. W. T. Huntress, 
Jr., M. J. McEwan, Z. Karpas, and V. G. Anicich. 44, 481, 
32-D2 (1980) (Abstr. in 242, 433, 118-F1) 

Convection 

Convective Penetrations and Observable Consequences of 
Helium Shell Flashes in 3 and 6Moc Red Supergiants. 
1.-Juliana Sackmann. 235, 554, 8-G8 (1980) 

Linear Modes of Convection in the Solar Envelope. Richard S. 


Bogart, Peter J. Gierasch, and Joel M. Macauslan. 23%, 
285, 21-B2 (1980) 

The Boundary Line in the H-R Diagram for Stellar 
Chromospheres and the Theory of Convection. Erika 
Béhm-Vitense and Terry Dettmann. 236, 560, 25-E6 (1980) 

Model Calculations concerning Rotation at High Solar 
Latitudes and the Depth of the Solar Convection Zone: 
Erratum. Peter A. Gilman. 236, 706, 27-B11 (1980) (Orig. 
paper in 231, 284, 66-A8) 

The Asymptotic Giant Branch Evolution of Intermediate-Mass 
Stars as a Function of Mass and Composition. II. Through 
the First Major Thermal Pulse and the Consequences of 
Convective Dredge-up. Stephen Allan Becker and Icko 
Iben, Jr. 237, 111, 35-C1 (1980) 

The Value of the Mixing Length. Robert G. Deupree and Terry 
M. Varner. 237, 558, 41-B9 (1980) 

Is the Sun Constant? D. S. P. Dearborn and J. B. Blake. 237, 
616, 41-G1 (1980) 

On Convective and Semiconvective Mixing in Massive Stars. 
Lawrence D. Cloutman and Rodney W. Whitaker. 237, 900, 
45-F 10 (1980) 

Effects of Granular Convection in the Response of C 1 5380 A 
to Solar Luminosity Variations. Charles A. Lindsey and 
Donald A. Landman. 237, 999, 46-G2 (1980) 

Granulation in a Main-Sequence F-Type Star. George Driver 
Nelson. 238, 659, 57-E13 (1980) 

The Core Helium Fiash with Two-dimensional Convection. 
Peter W. Cole and Robert G. Deupree. 239, 284, 69-B4 
(1980) 

Stellar Convection. Il. A Multimode Numerical Solution for 
Convection in Spheres. Philip S. Marcus. 239, 622, 74-C3 
(1980) 

A Search for Large-Scale Convection Cells in the Solar 
Atmosphere. R. Howard and B. J. LaBonte . 239, 738, 75-E2 
(1980) 

The Effect of Convection on the Propagation of Relativistic 
Galactic Electrons. 1. Lerche and R. Schlickeiser. 239, 1089, 
80-D6 (1980) 

Stellar Convection. III. Convection at Large Rayleigh 
Numbers. Philip S. Marcus. 240, 203, 84-C3 (1980) 

Ordered Linear Polarization Changes in Betelgeuse. Daniel P. 
Hayes. 2A1, L165, 113-C5 (1980) 

Convective Mixing in Extended Horizontal Branch Envelope 
Models: The sdB/sdO Transition. D. E. Winget and W. 
Cabot. 242, 1166, 129-ES (1980) 

Acoustic Fluxes in White Dwarfs. J.-P. Arcoragi and G. 
Fontaine . 242, 1208, 130-A6 (1980) 

Cool Stars: see Stars: Late-Type 
Cosmic Background Radiation 

New Limits on Small-Scale Angular Fluctuations in the 
Cosmic Microwave Background. R. B. Partridge. 235, 681, 
12-A4 (1980) 

Asymptotic Freedom in the Early Big Bang and the Isotropy of 
the Cosmic Microwave Background. F. W. Stecker. 235, L1, 
4-E2 (1980) 

On the Present Observability of Density-Temperature 
Fluctuations in the Early Universe. Marc Davis and Paul 
Boynton. 237, 365, 39-A4 (1980) 

Interferometric Limits on Very Small-Scale Fluctuations in the 
Cosmic Microwave Backgound. H. M. Martin, R. B. 
Partridge, and R. T. Rood. 24®, L79, 92-A2 (1980) 

On Observations of the Cosmic Radiation Background. 
Richard A. Matzner. 241, 851, 109-A4 (1980) 

On the Determination of the Degree of Cosmological Compton 
Distortions and the Temperature of the Cosmic Blackbody 
Radiation. Yoel Rephaeli. 241, 858, 109-A12 (1980) 

The X-Ray Structure of Two Rich Galaxy Clusters and its 
Implications for the Detectability of Microwave 
Diminutions. Simon D. M. White and Joseph Silk. 2A1, 864, 
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109-B5 (1980) 
Cosmic Rays: Abundances 

High Resolution Measurements of Galactic Cosmic-Ray Neon, 
Magnesium, and Silicon Isotopes. R. A. Mewaldt, J. D. 
Spalding, E. C. Stone, and R. E. Vogt. 235, L95S, 11-Al 
(1980) 

The Isotopic Composition of Galactic Cosmic-Ray Iron 
Nuclei. R. A. Mewaldt, J. D. Spalding, E. C. Stone, and R. 
E. Vogt. 236, L121, 33-B1 (1980) 

Energy Dependence and Temporal Evolution of the *He/*He 
Ratios in Heavy-lon-Rich Energetic Particle Events. E. 
Mobius, D. Hovestadt, B. Klecker, and G. Gloeckler. 238, 
768, 59-Al (1980) 

Elemental Composition of Solar Energetic Nuclei. W. R. 
Cook, E. C. Stone, and R. E. Vogt. 238, L97, 59-F8 (1980) 

A Survey of ~1 MeV Nucleon" Solar Flare Particle 
Abundances, | < Z < 26, during the 1973 -1977 Solar 
Minimum Period. G. M. Mason, L. A. Fisk, D. Hovestadt, 
and G. Gloeckler. 239, 1070, 80-B13 (1980) 

A Cosmic-Ray Age Based on the Abundance of Be. M. E. 
Wiedenbeck and D. E. Greiner. 239, L139, 81-E9 (1980) 
The Neutron-rich Isotopes of Cosmic-Ray Neon and 

Magnesium. Phyllis S. Freier, Judy S. Young, and C. Jake 
Waddington. 240, L53, 86-F6 (1980) 
Cosmic Rays: General 

Cosmic-Ray Scattering in Simulated Interplanetary Magnetic 
Field Fluctuations. A. J. Owens and T. Gombosi. 235, 107i, 
16-D2 (1980) 

High Resolution Measurements of Galactic Cosmic-Ray Neon, 
Magnesium, and Silicon Isotopes. R. A. Mewaldt, J. D. 
Spalding, E. C. Stone, and R. E. Vogt. 235, L95, 11-Al 
(1980) 

Are Extensive Air Showers Produced by Relativistic Dust 
Grains? John Linsley. 235, L167, 17-C1 (1980) 

Radio Emission, Cosmic Ray Electrons, and the Production of 
y-Rays in the Galaxy. W. R. Webber, G. A. Simpson, and H. 
V. Cane. 236, 448, 24-C8 (1980) 

The Three-Dimensional Structure of Relativistic Galactic 
Cosmic Ray Anisotropies Associated with Solar Radiation. 
A. J. Owens, S. P. Duggal, M. A. Pomerantz, and M. F. 
Tolba. 236, 1012, 32-B13 (1980) 

The Energy Spectrum and Arrival Direction Distribution of 
Cosmic Rays with Energies above 10" Electron Volts. G. 
Cunningham, J. Lloyd-Evans, A. M. T. Pollock, R. J. O. 
Reid, and A. A. Watson. 236, L71, 27-F2 (1980) 

Local Gamma Rays and Cosmic-Ray Acceleration by 
Supersonic Stellar Winds. M. Cassé and J. A. Paul. 237, 
236, 36-E8 (1980) 

Observation of the Galactic Disk between —45° < /" < 45°, in 
the Energy Range 80 keV-8 MeV. P. Mandrou, A. Bui-Van, 
G. Vedrenne, and M. Niel. 237, 424, 39-E12 (1980) 

Shock Acceleration of Energetic Particles in Corotating 
Interaction Regions in the Solar Wind. L. A. Fisk and M. A. 
Lee. 237, 620, 41-G5 (1980) 

Supernova Shock Acceleration of Cosmic Rays in the Galaxy. 
R. D. Blandford and Jeremiah P. Ostriker. 237, 793, 44-E11 
(1980) 

Basic Inconsistencies in Models of Interstellar Cosmic-Ray 
Acceleration. David Eichler. 237, 809, 44-F 13 (1980) 

Energy-dependent Diffusion of Cosmic Rays in the Dynamical 
Halo Model. J. Kéta and A. J. Owens. 237, 814, 44-G4 
(1980) 

Emulsion Chamber Observations of Primary Cosmic-Ray 
Electrons in the Energy Range 30-1000 GeV. J. Nishimura, 
M. Fujii, T. Taira, E. Aizu, H. Hiraiwa, T. Kobayashi, K. 
Niu, I. Ohta, R. L. Golden, T. A. Koss, J.J. Lord, and R. J. 
Wilkes . 238, 394, 53-C6 (1980) 

On the Mediation of a Shock Front by Fermi-accelerated 


Cosmic Rays. R. D. Blandford. 238, 410, 53-D8 (1980) 

Galactic Cosmic-Ray Intensity to a Heliocentric Distance of 18 
AU. James A. Van Allen. 238, 763, 58-G2 (1980) 

Energy Spectra of Cosmic-Ray Nuclei to Above 100 GeV per 
Nucleon. M. Simon, H. Spiegelhauer, W. K. H. Schmidt, F. 
Siohan, J. F. Ormes, V. K. Balasubrahmanyan, and J. F. 
Arens . 239, 712, 75-C1 (1980) 

The Effect of Convection on the Propagation of Relativistic 
Galactic Electrons. J. Lerche and R. Schlickeiser. 239, 1089, 
80-D6 (1980) 

Formation of Radio Halos in Clusters of Galaxies from Cosmic 
Ray Protons. Brian Dennison. 239, L93, 81-B2 (1980) 

Radio Structures of Seyfert Galaxies. 1. A. S. Wilson and A. G. 
Willis. 240, 429, 88-E5 (1980) 

Magnetohydrodynamic Shock in the Vicinity of a Magnetic 
Neutral Sheet. R. S. Steinolfson and D. J. Mullan. 2A1, 
1186, 112-F1 (1980) 

Comments on Stochastic Acceleration of Cosmic Rays. R. 
Cowsik. 2A1, 1195, 112-F1i1 (1980) 

The Interplanetary Transport of Solar Cosmic Rays. T. /. 
Gombosi and A. J. Owens. 2A1, L129, 108-A10 (1980) 

Acceleration and Propagation in Cosmic Rays. Claes Fransson 
and Richard I. Epstein. 2A2, 411, 118-D7 (1980) 


osmology ; : 
Can the Hubble Constant Be Determined from H u Region 


Diameters? Sidney van den Bergh. 235, 1, 1-A4 (1980) 

The Diffuse X-Ray Background Spectrum from 3 to 50 keV. F. 
E. Marshall, E. A. Boldt, S. §. Holt, R. B. Miller, R. F. 
Mushotzky, L. A. Rose, R. E. Rothschild, and P. J. 
Serlemitsos. 235, 4, 1-A7 (1980) 

Galaxy Clustering and Thermodynamics. William C. Saslaw. 
235, 299, 6-A4 (1980) 

Type I, Il, and III Spatially Homogeneous Cosmologies with 
Electromagnetic Field. K. A. Dunn and B. O. J. Tupper. 
235, 307, 6-A12 (1980) 

Cosmological Considerations on the Diffuse y-Ray Isotropic 
Background. V. M. Canuto, S.-H. Hsieh, and J. R. Owen. 
235, 688, 12-A!1 (1980) 

On the Simultaneous Analysis of Several Complete Samples. 
The V/Vmax and Ve/Va Variables with Applications to 
Quasars. Y. Avni and J. N. Bahcall. 235, 694, 12-B3 (1980) 

Asymptotic Freedom in the Early Big Bang and the Isotropy of 
the Cosmic Microwave Background. F. W. Stecker. 235, L1, 
4-E2 (1980) 

The Correlation of the Cosmic X-Ray Background with the 
Light of Galaxies. Edwin L. Turner and Margaret J. Geller. 
236, 1, 18-A4 (1980) 

Cosmological Tests of the Hoyle-Narlikar Conformal Gravity. 
V. M. Canuto and J. V. Narlikar. 236, 6, 18-A9 (1980) 

Propagation of Adiabatic Cosmological Perturbations through 
the Era of Matter-Radiation Decoupling. William H. Press 
and Ethan T. Vishniac. 236, 323, 23-A4 (1980) 

Tidal Forces in Inhomogeneous Cosmological Models. Donald 
W. Olson. 236, 335, 23-B2 (1980) 

Comment on ‘‘Radiation Accretion by Primordial Black Holes 
in the Early Universe’’. B. Cameron Reed and R. N. 
Henriksen. 236, 338, 23-BS (1980) 

Monte Carlo Model for the Evolution of the Galaxy 
Correlation Functions. J. N. Fry and P. J. E. Peebles. 23%, 
343, 23-B10 (1980) 

N-Body Simulations of Galaxy Clustering. ITV. Fraction in 
Groups as a Function of Density Enhancement. Suketu P. 
Bhavsar, J. Richard Gott Ill, and Sverre J. Aarseth. 23%, 
724, 29-B7 (1980) 

Self-similar Analysis of Vlasov-Einstein Equations in 
Spherical Symmetry. A. Munier, J. R. Burgan, M. Feix, and 
E. Fijalkow.. 236, 970, 31-F13 (1980) 

On the Warped Optical Plane of M33. Allan Sandage and 
Roberta M. Humphreys . 236, L1, 21-G2 (1980) 
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Evidence for Large-Scale Uniformity of Physical Laws. A. D. 
Tubbs and A. M. Wolfe. 236, L105, 33-A1 (1980) 

Is the Cosmological Singularity Compulsory? Jacob D. 
Bekenstein and Amnon Meisels. 237, 342, 38-A1 (1980) 

Astrophysical Tests of Scale-Covariant Gravity Theories. V. 
N. Mansfield and S. Malin. 237, 349, 38-A9 (1980) 

Cold Dense Photoionized Universes. Richard D. Sherman. 
237, 355, 38-B1 (1980) 

On the Present Observability of Density-Temperature 
Fluctuations in the Early Universe. Marc Davis and Paul 
Boynton. 237, 365, 39-A4 (1980) 

On the Nature and Distribution of Faint Blue Objects. M. R. S. 
Hawkins . 237, 371, 39-A10 (1980) 

Cosmological Variation of G and the Solar Luminosity. V. 
Canuto and S.-H. Hsieh. 237, 613, 41-F11 (1980) 

The Contribution of Young Galaxies to the X-Ray 
Background. J. Bookbinder, L. L. Cowie, J. H. Krolik, J. P. 
Ostriker, and M. Rees. 237, 647, 43-A4 (1980) 

A Distance Scale from the Infrared Magnitude/H 1 
Velocity-Width Relation. I. The Calibration. Marc 
Aaronson, Jeremy Mould, and John Huchra. 237, 655, 
43-A12 (1980) 

A New Scaling Law for Galaxy Clustering. Suketu P. Bhavsar. 
237, 671, 43-C2 (1980) 

The Settling of Helium and the Ages of Globular Clusters. 
Peter D. Noerdlinger and Richard J. Arigo. 237, L15, 38-E2 
(1980) 

A Distance Scale from the Infrared Magnitude/H 1 
Velocity-Width Relation. Il. The Virgo Cluster. Jeremy 
Mould, Marc Aaronson, and John Huchra. 238, 458, 55-D3 
(1980) 

Small Perturbations in a Flat Radiation-Matter Universe and 
the Effect of Black Hole Formation. P. Mészdros. 238, 781, 
60-A4 (1980) 

Quasi-Stellar Objects in the Intergalactic Medium: Source for 
the Cosmic X-Ray Background? Richard D. Sherman. 238, 
794, 60-B3 (1980) 

An Estimate of the Galaxy Covariance Function at Small 
Scales and Low Luminosities. George Lake and Scott 
Tremaine. 238, L13, 54-B2 (1980) 

On the Virgo Supercluster and the Mean Mass Density of the 
Universe. Marc Davis, John Tonry, John Huchra, and 
David W. Latham. 238, L113, 64-C2 (1980) 

Tenacious Myths about Cosmological Perturbations Larger 
than the Horizon Size. William H. Press and Ethan T. 
Vishniac . 239, 1, 66-A4 (1980) 

A Distance Scale from the Infrared Magnitude/H 1 
Velocity-Width Relation. III. The Expansion Rate outside 
the Local Supercluster. Marc Aaronson, Jeremy Mould, 
John Huchra, Woodruff T. Sullivan ll, Robert A. 
Schommer, and Gregory D. Bothun. 239, 12, 66-B1 (1980) 

Uniformity of the Radial Distribution of Quasars in the 
Chronometric Cosmology and the X-Ray Background. /. E. 
Segal, J. Loncaric, and W. Segal. 239, 38, 66-C13 (1980) 

The Gravitational Fragmentation of Primordial Gas Clouds. 
Joel E. Tohline . 239, 417, 72-A4 (1980) 

Spontaneous Symmetry Breaking and the Expansion Rate of 
the Early Universe. Edward W. Kolb and Stephen Wolfram. 
239, 428, 72-Bi (1980) 

Primordial Nucleosynthesis and Dirac’s Large Numbers 
Hypothesis. V. Canuto and S.-H. Hsieh. 239, L91, 76-D9 
(1980) 

The Redshift and Magnitude Distribution of Faint Quasars. 
Barbara G. Vaucher and Daniel W. Weedman. 240, 10, 
82-A13 (1980) 

The Effect of Variability on the V/VMaAx-Test. John N. 
Bahcall. 240, 377, 88-A4 (1980) 

Time Dependence of the Cosmological Redshift in Friedmann 
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Universes. Roland Riidiger. 240, 384, 88-A11 (1980) 

Galactic and Extragalactic Contributions to the 
Far-Ultraviolet Background. Francesco Paresce, 
Christopher F. McKee, and Stuart Bowyer. 2A, 387, 88-B1 
(1980) 

Anomalous Redshifts of Quasi-Stellar Objects. J. V. Narlikar 
and P. K. Das. 2A®, 401, 88-C1 (1980) 

QSO Evolution and the Intergalactic Medium. Richard D. 
Sherman. 240, 737, 93-B10 (1980) 

Local Inhomogeneities in a Robertson-Walker Background. I. 
General Framework. Kayll Lake. 240, 744, 93-C4 (1980) 
The Effects of X-Ray Absorption on the Spectra of Distant 
Objects. Paul R. Shapiro and John N. Bahcall. 2A1, 1, 97-A4 

(1980) 

On the Interpretation of Colors of Faint Galaxies. Gustavo 
Bruzual and Richard G. Kron. 2A1, 25, 97-C4 (1980) 

On the Interpretation of Galaxy Counts. Beatrice M. Tinsley. 
2A1, 41, 97-D6 (1980) 

The Exact Dynamical Evoiution of Spherical Inhomogeneous 
Perturbations to a Friedmann Background of Dust. R. N. 
Henriksen and M. De Robertis. 2A1, 54, 97-ES (1980) 

Gravitational Radiation Dominated Cosmologies. Robert L. 
Zimmerman and Ronald W. Hellings. 241, 475, 103-A4 
(1980) 

The Photometric Properties of Brightest Cluster Galaxies. I. 
Absolute Magnitudes in 116 Nearby Abell Clusters. J. G. 
Hoessel, J. E. Gunn, and T. X. Thuan. 2A1, 486, 103-B1 
(1980) 

The Photometric Properties of Brightest Cluster Galaxies. II. 
SIT and CCD Surface Photometry. J. G. Hoessel. 241, 493, 
103-B11 (1980) 

On Observations of the Cosmic Radiation Background. 
Richard A. Matzner. 241, 851, 109-A4 (1980) 

On the Determination of the Degree of Cosmological Compton 
Distortions and the Temperature of the Cosmic Blackbody 
Radiation. Yoel Rephaeli. 241, 858, 109-A12 (1980) 

Interacting Gravitational Shocks in Vacuum Plane-symmetric 
Cosmologies. Joan Centrella. 241, 875, 109-C3 (1980) 

Possible Determination of go Using Lunar Occultations and 
Laser Ranging Observations. V. Canuto, S.-H. Hsieh, and 
J. R. Owen. 2A1, 886, 109-Di (1980) 

Quasar La Absorbers: Are Precise Conclusions Possible? 
Adrian L. Melott. 2A1, 889, 109-D4 (1980) 

Dynamics of the Universe and Spontaneous Symmetry 
Breaking. Demosthenes Kazanas. 241, L59, 107-D2 (1980) 

The Luminosity Function of Coma Cluster Galaxies. Laird A. 
Thompson and Stephen A. Gregory. 2A2, 1, 114-A4 (1980) 

A New Investigation of the Redshift-angular-Diameter 
Relation for Quasars. Colin R. Masson. 2A2, 8, 114-All 
(1980) 

On the Density of Star Formation in the Universe. Beatrice M. 
Tinsley and Laura Danly. 242, 435, 120-A4 (1980) 

Background Light from Galaxies as a Cosmological Probe. R. 
Stabell and P. S. Wesson. 242, 443, 120-A12 (1980) 

Dynamical Models and the Mass of the Virgo Cluster. G. L. 
Hoffman, D. W. Olson, and E. E. Salpeter. 242, 861, 
126-B10 (1980) 

Local Inhomogeneities in a Robertson- Walker Background. II. 
Flux Conditions at Boundary Surfaces. Kayll Lake. 242, 
1238, 130-C8 (1980) 

The Effect of Undetected Gravitational Lenses on Statistical 
Measures of Quasar Evolution. Edwin L. Turner. 242, L135, 
131-A2 (1980) 

A New Relation for Estimating the Intrinsic Luminosities of 
Spiral Galaxies. Vera C. Rubin, David Burstein, and 
Norbert Thonnard. 242, L149, 131-B4 (1980) 

The Distribution of Lyman-Alpha Absorption Lines in the 
Spectra of Six QSOs: Evidence for an Intergalactic Origin. 
Wallace L. W. Sargent, Peter J. Young, A. Boksenberg, and 
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David Tytler. 42, 41, 1-G2 (1980) (Abstr. in 234, 1156, 
123-D3) 

The Ages and Distances of Eight Globular Clusters. Bruce W. 
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Tremaine . 238, L13, 54-B2 (1980) 

Possible Multiple Imaging by Spherical Galaxies. C. C. Dyer 
and R. C. Roeder. 238, L67, 59-D5 (1980) 

The First Bright Globular Cluster in NGC 5128. J. A. Graham 
and M. M. Phillips. 239, L97, 81-B6 (1980) 

On the Abundance of Carbon Monoxide in Galaxies: A 
Comparison of Spiral and Magellanic Irregular Galaxies. 
Bruce G. Elmegreen, Debra Meloy Elmegreen, and Mark 
Morris. 240, 455, 88-G5 (1980) 

On the Interpretation of Galaxy Counts. Beatrice M. Tinsley. 
2A1, 41, 97-D6 (1980) 

The Double Quasar Q0957+561 A, B: A Gravitational Lens 
Image Formed by a Galaxy at z = 0.39. Peter Young, James 
E. Gunn, Jerome Kristian, J. B. Oke, and James A. 
Westphal. 2A1, 507, 103-C14 (1980) 

The Velocity Field of Bright Nearby Galaxies. III. The 
Distribution in Space of Galaxies within 80 Megaparsecs: 
The North Galactic Density Anomaly. Amos Yahil, Allan 
Sandage, and G. A. Tammann. 2A2, 448, 120-B3 (1980) 

Possible Multiple Imaging by Spherical Galaxies: Erratum. C. 
C. Dyer and R. C. Roeder. 2A2, L53, 119-D13 (1980) (Orig. 
paper in 238, L67, 59-D5) 

The 21 Centimeter Line Width as an Extragalactic Distance 
Indicator. L. Bottinelli, L. Gouguenheim, G. Paturel, and 
G. de Vaucouleurs. 242, L153, 131-B8 (1980) 

Galaxies: Individual (arranged by Messier number, NGC 
number, Radio Galaxies, and by Uther Designation) 
By Messier Number 

Astrophysical Gamma-Ray Production by Inverse Compton 
Interactions of Relativistic Electrons. II. Constraints on 
Compton Emission Models for NGC 4151, NP 0532, and 
PSR 0833-45 from Gamma-Ray Data. Reinhard 
Schlickeiser. 236, 945, 31-E1 (1980) 

Rotational Velocities in the Nuclear Bulge of M31. Douglas O. 
Richstone and Stephen A. Shectman. 235, 30, 1-C10 (1980) 

Possible M Dwarf Enrichment in the Semistellar Nucleus of 
M31. Sandra M. Faber and Howard B. French. 235, 405, 
7-B7 (1980) 

The Ultraviolet Continua of the Nuclei of M31 and M81. 
Chi-Chao Wu, S. M. Faber, J. S. Gallagher, M. Peck, and 
B. M. Tinsley. 237, 290, 37-Bi2 (1980) 

Nonuniqueness of Galactic Population Synthesis Models: A 
Reexamination of M31. Michael L. Peck. 238, 79, 50-Al 
(1980) 

Infrared Photometry of the Semistellar Nucleus of M31. S. E. 


Persson, J. G. Cohen, K. Sellgren, J. Mould, and Jay A. 
Frogel. 240, 779, 93-E13 (1980) 

Photometric Studies of Composite Stellar Systems. IV. 
Infrared Photometry of Globular Clusters in M31 and a 
Comparison with Early-Type Galaxies. Jay A. Froge!, S. E. 
Persson, and Judith G. Cohen. 240, 785, 93-F6 (1980) 

Velocity Dispersions in M31 and M32. Bradley C. Whitmore. 
242, 53, 114-E10 (1980) 

Galaxy Spectral Synthesis. Il. M32 and the Ages of Galaxies. 
Robert W. O'Connell. 236, 430, 24-B4 (1980) 

Velocity Dispersions in M31 and M32. Bradley C. Whitmore. 
2A2, 53, 114-E10 (1980) 

On the Warped Optical Plane of M33. Allan Sandage and 
Roberta M. Humphreys. 236, L1, 21-G2 (1980) 

Optical Emission from Shocks. VI. Abundance Gradient in 
M33 from Supernova Remnants. Michael A. Dopita, Sandro 
D' Odorico, and Piero Benvenuti. 23%, 628, 26-C11 (1980) 

Studies of Luminous Stars in Nearby Galaxies. VI. The 
Brightest Supergiants and the Distance to M33. Roberta M. 
Humphreys. 2A1, 587, 104-B10 (1980) 

On the Stellar Content and Structure of the Spiral Galaxy M33. 
Roberta M. Humphreys and Allan Sandage. 44, 319, 29-E2 
(1980) (Abstr. in 241, 849, 107-B11) 

The Ultraviolet Continua of the Nuclei of M31 and M81. 
Chi-Chao Wu, S. M. Faber, J. S. Gallagher, M. Peck, and 
B. M. Tinsley. 237, 290, 37-B12 (1980) 

The Nature of the Nuclear Sources in M82 and NGC 253. G. 
H. Rieke, M. J. Lebofsky, R. 1. Thompson, F. J. Low, and 
A. T. Tokunaga. 238, 24, 49-C5 (1980) 

On the Radio and Near-Infrared Hydrogen 
Recombination-Line Emission from M82. Luis F. Rodriguez 
and Eric J. Chaisson. 238, 41, 49-D8 (1980) 

Detection of the CO J = 2-+1 Line in M82 and IC 342. G. R. 
Knapp, T. G. Phillips, P. J. Huggins, R. B. Leighton, and P. 
G. Wannier. 240, 6, 82-E14 (1980) 

Structure of the Compact Nuclear Radio Source in M82. 
Robert L. Brown and Susan G. Neff. 2A1, 561, 103-G12 
(1980) 

Medium-Resolution Spectra of M82 and NGC 1068 from 16 to 
30 Microns. J. R. Houck, W. J. Forrest, and J. F. 
McCarthy. 242, L65, 125-B1 (1980) 

Rate of Star Formation, Dynamical Parameters, and 
Interstellar Gas Density in Our Galaxy and M83. Raymond 
J. Talbot, Jr. 235, 821, 13-E11 (1980) 

M83 II: Spectral Characteristics and Chemical Abundances of 
H i Regions. Reginald J. Dufour, Raymond J. Talbot, Jr., 
Eric B. Jensen, and Gregory A. Shields. 236, 119, 19-C6 
(1980) 

Discovery of Millisecond Radio Bursts from M87. /. R. 
Linscott and J. W. Erkes. 236, L109, 33-AS5 (1980) 

Faraday Rotation in the M87 Radio/X-Ray Halo. Brian 
Dennison. 236, 761, 29-E4 (1980) 

IUE Spectra of the Jet and the Nucleus of M87. G. C. Perola 
and M. Tarenghi. 240, 447, 88-F11 (1980) 

X-Ray Measurements of the Mass of M87. D. Fabricant, M. 
Lecar, and P. Gorenstein. 2A1, 552, 103-G3 (1980) 

On the Origin of the Radio, Optical Emissio-Line, and X-Ray 
Structure of M87. D. S. De Young, J. J. Condon, and 
Harvey Butcher. 2A2, 511, 120-G8 (1980) 

Studies of Luminous Stars in Nearby Galaxies. VII. The 
Brightest Blue Stars in the Spiral Galaxies M101 and NGC 
2403. Roberta M. Humphreys. 2Ai, 598, 104-C11 (1980) 

By NGC Number 

The Nature of the Nuclear Sources in M82 and NGC 253. G. 
H. Rieke, M. J. Lebofsky, R. 1. Thompson, F. J. Low, and 
A. T. Tokunaga. 238, 24, 49-C5 (1980) 

A Photometric and Kinematic Study of the Barred Spiral 
Galaxy NGC 253. I. Detailed Surface Photometry. W. D. 
Pence . 239, 54, 66-ES (1980) 
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Structure of the Magnetic Field in the Radio Jets in 3C 31 and 
NGC 315. E. B. Fomalont, A. H. Bridle, A. G. Willis, and R. 
A. Perley. 237, 418, 39-E6 (1980) 

New Observations of NGC 520. Alan Stockton and Francesco 
Bertola. 235, 37, 1-DS (1980) 

First Results of a Sensitive Search for H 1 Envelopes in a 
Complete Sample of Spiral Galaxies: Extensive H 1 near the 
Isolated Sc 1 NGC 628. F. H. Briggs, A. M. Wolfe, N. 
Krumm, and E. E. Salpeter. 238, 510, 56-A9 (1980) 

H u Regions in NGC 628. III. Ha Luminosities and the 
Luminosity Function. R C. Kennicut and P. W. Hodge. 2A1, 
573, 104-A10 (1980) 

Nearby Groups of Galaxies. 1. The NGC 1023 Group. R. Brent 
Tully . 237, 390, 39-C1 (1980) 

Recombination Spectrum and Reddening in NGC 1068. G. 
Neugebauer, D. Morton, J. B. Oke, E. E. Becklin, E. 
Daltabuit, K. Matthews, S. E. Persson, A. M. Smith, B. T. 
Soifer, S. Torres-Peimbert, and C. G. Wynn-Williams . 238, 
502, 56-Al (1980) 

Medium-Resolution Spectra of M82 and NGC 1068 from 16 to 
30 Microns. J. R. Houck, W. J. Forrest, and J. F. 
McCarthy. 242, L65, 125-B1 (1980) 

Observations of the Kinematics of Barred Spiral Galaxies. I. 
NGC 1300. Charles J. Peterson and James M. Huntley. 2A2, 
913, 126-F9 (1980) 

An Optical Study of the Giant Radio Galaxy NGC 1316 
(Fornax A). Francois Schweizer. 237, 303, 37-C11 (1980) 
Infrared and Optical Properties of the Emission-Line Galaxies 
NGC 1386 and NGC 1365. M. M. Phillips and Jay A. Frogel. 

235, 761, 12-G9 (1980) 

Infrared and Optical Properties of the Emission-Line Galaxies 
NGC 1386 and NGC 1365. M. M. Phillips and Jay A. Frogel. 
235, 761, 12-G9 (1980) 

Spectrophotometry of H 1 Regions and the Nucleus of NGC 
1566. Steven A. Hawley and M. M. Phillips. 235, 783, 13-B3 
(1980) 

INGC 2377] High-Resolution Obsetvations of the Neutral 
Hydrogen Absorption and Radio Continuum Emission of the 
Radio Source 3C 178. Aubrey D. Haschick, Patrick C. 
Crane, Perry E. Greenfield, Bernard F. Burke, and Willem 
A. Baan. 239, 774, 77-B1 (1980) 

Studies of Luminous Stars in Nearby Galaxies. VII. The 
Brightest Blue Stars in the Spiral Galaxies M101 and NGC 
2403. Roberta M. Humphreys. 2A1, 598, 104-C11 (1980) 

Ultraviolet Excess Objects in the Region of a Companion 
Galaxy to NGC 2639. Halton Arp. 236, 63, 18-E12 (1980) 

High-Redshift Objects near the Companion Galaxies to NGC 
2859. Halton Arp. 2A0, 415, 88-D2 (1980) 

INGC 3034] Structure of the Compact Nuclear Radio Source in 
M82. Robert L. Brown and Susan G. Neff. 2A1, 561, 103-G12 
(1980) 

Rotation and Mass of the Inner 5 Kiloparsecs of the SO Galaxy 
NGC 3115. Vera C. Rubin, Charles J. Peterson, and W. 
Kent Ford, Jr. 239, 50, 66-D12 (1980) 

An Extended Nebulosity of Ionized Gas in the SBO Seyfert 
Galaxy NGC 3516. Marie-Helene Ulrich and D. Péquignot. 
238, 45, 49-D12 (1980) 

Photometry and Structure of Lenticular Galaxies. Il. NGC 
4111 and NGC 4762. Vassiliki Tsikoudi. 43, 365, 19-A2 
(1980) (Abstr. in 238, 1160, 64-A9) 

Astrophysical Gamma-Ray Production by Inverse Compton 
Interactions or Relativistic Electrons. II]. Cutoff Effect for 
Inverse Compton Spectra Applied to the Case of the Hard 
X-Ray and Gamma-Ray Emission of NGC 4151. Reinhard 
Schlickeiser. 2A0, 636, 90-F 13 (1980) 

The Spectrum and Polarization of the Nucleus of NGC 4151. 
Gary D. Schmidt and Joseph §. Miller. 2A®, 759, 93-D5 
(1980) 

The Extraordinary Extragalactic Supernova Remnant in NGC 


4449. Robert P. Kirshner and William P. Blair. 236, 135, 
19-D9 (1980) 

B — V Color Profiles of the Luminous Elliptical Galaxies NGC 
4472 and NGC 5846 and the cD Galaxy NGC 6166. J. S. 
Gallagher, S. M. Faber, and D. Burstein. 235, 743, 12-E11 
(1980) 

INGC 4486] /UE Spectra of the Jet and the Nucleus of M87. G. 
C. Perola and M. Tarenghi. 240, 447, 88-F11 (1980) 

Photometry and Structure of Lenticular Galaxies. Il. NGC 
4111 and NGC 4762. Vassiliki Tsikoudi. 43, 365, 19-A2 
(1980) (Abstr. in 238, 1160, 64-A9) 

High-Resolution Spectroscopy and a Tubelike Model of 
Centaurus A = NGC 5128. A. W. Rodgers and P. Harding. 
236, L17, 22-A6 (1980) 

On the Physical Environment in the Nucleus of Centaurus A 
(NGC 5128). J. H. Beall and W. K. Rose. 238, 539, 56-C10 
(1980) 

Infrared Photometry of the Globular Cluster Associated with 
NGC 5128. Jay A. Frogel. 241, L41, 102-F1 (1980) 

The Dynamical Evolution of NGC 5128. Allan D. Tubbs. 2A1, 
969, 110-C7 (1980) 

INGC 5236] Rate of Star Formation, Dynamical Parameters, 
and Interstellar Gas Density in Our Galaxy and M83. 
Raymond J. Talbot, Jr. 235, 821, 13-E11 (1980) 

INGC 5236] M83 II: Spectral Characteristics and Chemical 
Abundances of H 1 Regions. Reginald J. Dufour, Raymond 
J. Talbot, Jr., Eric B. Jensen, and Gregory A. Shields. 236, 
119, 19-C6 (1980) 

Velocities and Mass Distribution in the Barred Spiral NGC 
5728. Vera C. Rubin. 238, 808, 60-C3 (1980) 

B — V Color Profiles of the Luminous Elliptical Galaxies NGC 
4472 and NGC 5846 and the cD Galaxy NGC 6166. J. S. 
Gallagher, S. M. Faber, and D. Burstein. 235, 743, 12-E11 
(1980) 

B — V Color Profiles of the Luminous Elliptical Galaxies NGC 
4472 and NGC 5846 and the cD Galaxy NGC 6166. J. S. 
Gallagher, S. M. Faber, and D. Burstein. 235, 743, 12-E11 
(1980) 

Spectrophotometry of a Planetary Nebula in the Irregular 
Galaxy NGC 6822. Reginald J. Dufour and David L. Talent. 
235, 22, 1-C1 (1980) 

Studies of Luminous Stars in Nearby Galaxies. V. The Local 
Group Irregulars NGC 6822 and IC 1613. Roberta M. 
Humphreys . 238, 65, 49-F6 (1980) 

The Recent Evolutionary History of the Galaxies NGC 6822 
and IC 1613. P. W. Hodge. 241, 125, 98-C7 (1980) 

NGC 7385: Generation of an H 11 Region by Thermal 
Instability Associated with the Creation of a Radio Source. 
Philip E. Hardee, Jean A. Eilek, and Frazer N. Owen. 242, 
502, 120-F12 (1980) 

Southern Galaxies. VIII. Surface Photometry of the Sd Spiral 
NGC 7793. G. de Vaucouleurs and E. Davoust. 239, 783, 
77-B9 (1980) 

Velocity Fields in Late-Type Galaxies from Ha Fabry-Perot 
Interferometry. I]. Kinematics and Dynamics of the Sd 
Spiral NGC 7793. E. Davoust and G. de Vaucouleurs. 242, 
30, 114-C10 (1980) 

Radio Galaxies 

A Recent Outburst of AO 0235+164. Andrew J. Pica, Alex G. 
Smith, and Joseph T. Pollock . 236, 84, 18-G10 (1980) 

High-Resolution Spectroscopy and a Tubelike Model of 
Centaurus A = NGC 5128. A. W. Rodgers and P. Harding. 
236, L17, 22-A6 (1980) 

On the Physical Environment in the Nucleus of Centaurus A 
(NGC 5128). J. H. Beall and W. K. Rose. 238, 539, 56-C10 
(1980) 

{Centaurus A] The Dynamical Evolution of NGC 5128. Allan 
D. Tubbs. 2A1, 969, 110-C7 (1980) 

{OQ 208] Detection of Radio Recombination Lines in the 
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Galaxies: Individual—C ontinued 
Seyfert Galaxy Mrk 668. M. B. Bell and E. R. Seaquist. 238, 
818, 60-D1 (1980) 

Structure of the Magnetic Field in the Radio Jets in 3C 31 and 
NGC 315. £. B. Fomalont, A. H. Bridle, A. G. Willis, and R. 
A. Perley. 237, 418, 39-E6 (1980) 

The Nebulosity Associated with 3C 120. J. A. Baldwin, R. F. 
Carswell, E. J. Wampler, H. E. Smith, E. M. Burbidge, and 
A. Boksenberg . 236, 388, 23-E13 (1980) 

Orbital Dynamics of the Radio Galaxy 3C 129. II. Internal Tail 
Structure. M. J. Valtonen and G. G. Byrd. 2A0, 442, 88-F6 
(1980) 

Discovery of Nebulosity Associated with the Quasar 3C 273. 
S. Wyckoff, P. A. Wehinger, T. Gehren, D. Morton, A. 
Boksenberg, and R. Albrecht. 2A2, LS9, 125-A9 (1980) 

By Other Desigration 

[Virgo A] JUE Spectra of the Jet and the Nucleus of M87. G. 
C. Perola and M. Tarenghi. 240, 447, 88-F 11 (1980) 

Infrared Emission and Star Formation in the Central Regions 
of the Galaxy IC 342. E. E. Becklin, 1. Gatley, K. Matthews, 
G. Neugebauer, K. Sellgren, M. W. Werner, and C. G. 
Wynn- Williams . 236, 441, 24-C1 (1980) 

Detection of the CO J = 2-+1 Line in M82 and IC 342. G. R. 
Knapp, T. G. Phillips, P. J. Huggins, R. B. Leighton, and P. 
G. Wannier. 240, 60, 82-E14 (1980) 

Studies of Luminous Stars in Nearby Galaxies. V. The Local 
Group Irregulars NGC 6822 and IC 1613. Roberta M. 
Humphreys. 238, 65, 49-F6 (1980) 

The Recent Evolutionary History of the Galaxies NGC 6822 
and IC 1613. P. W. Hodge. 2A1, 125, 98-C7 (1980) 

The Optical Properties of the Unusual Galaxy Markarian 348. 
John Huchra. 238, L11, 54-A13 (1980) 

The Continuous Spectrum of Markarian 421 during Periods of 
X-Ray Satellite Observations. Stuart L. Mufson, Wieslaw Z. 
Wisniewski, Kent Wood, D. P. McNutt, D. J. Yentis, J. F. 
Meekins, E. T. Byram, T. A. Chubb, and H. Friedman. 2A1, 
74, 97-F12 (1980) 

Detection of Radio Recombination Lines in the Seyfert Galaxy 
Mrk 668. M. B. Bell and E. R. Seaquist. 238, 818, 60-D1 
(1980) 

The Lens Galaxy of the Twin QSO 0957+561. Alan Stockton. 
242, L141, 131-A7 (1980) 

Spectrophotometry of VII Zw 421 and II Zw 67: SO Galaxies 
Dominated by Young Stars. L. S. Sparke, John Kormendy, 
and Hyron Spinrad. 235, 755, 12-G2 (1980) 

Spectrophotometry of VII Zw 421 and II Zw 67: SO Galaxies 
Dominated by Young Stars. L. §. Sparke, John Kormendy, 
and Hyron Spinrad. 235, 755, 12-G2 (1980) 

Galaxies: Intergalactic Medium 

The Diffuse X-Ray Background Spectrum from 3 to 50 keV. F. 
E. Marshall, E. A. Boldt, S. S. Holt, R. B. Miller, R. F. 
Mushotzky, L. A. Rose, R. E. Rothschild, and P. J. 
Serlemitsos. 235, 4, 1-A7 (1980) 

A Search for Extended Halos of Hot Gas in the Perseus, 
Virgo, and Coma Clusters. M. P. Ulmer, R. G. Cruddace, 
K. Wood, J. Meekins, D. Yentis, W. D. Evans, H. W. 
Smathers, E. T. Byram, T. A. Chubb, and H. Friedman. 
236, 58, 18-E7 (1980) 

Cold Dense Photoionized Universes. Richard D. Sherman. 
237, 355, 38-B1 (1980) 

Microwave Search for lonized Gas in Clusters of Galaxies. 
George Lake and R. B. Partridge . 237, 378, 39-B3 (1980) 
Quasi-Stellar Objects in the Intergalactic Medium: Source for 
the Cosmic X-Ray Background? Richard D. Sherman. 238, 

794, 60-B3 (1980) 

An Enormous H 1 Envelope around a Seyfert Galaxy. Mark 
Morris and Peter G. Wannier. 238, L7, 54-A9 (1980) 

Observations of Quasars with the /nternational Ultraviolet 
Explorer Satellite. Richard F. Green, Jeffrey R. Pier, 


Maarten Schmidt, Frank B. Estabrook, Arthur L. Lane, and 
Hugo D. Wahiquist. 239, 483, 72-F4 (1980) 

Distorted Radio Sources in Abell 2255: Evidence of 
Intergalactic Gas 2.5 to 5 Megaparsecs from the Cluster 
Center. Paul Hintzen and John S. Scott. 239, 765, 77-A4 
(1980) 

The Heating of Gas in Clusters of Galaxies by Relativistic 
Electrons: Collective Effects. John S. Scott, Gordon D. 
Holman, James A. lonson, and K. Papadopoulos. 239, 769, 
77-A10 (1980) 

Galactic and Extragalactic Contributions to the 
Far-Ultraviolet Background. Francesco Paresce, 
Christopher F. McKee, and Stuart Bowyer. 240, 387, 88-B1 
(1980) 

QSO Evolution and the Intergalactic Medium. Richard D. 
Sherman. 240, 737, 93-B10 (1980) 

Kelvin-Helmholtz Instability in Clusters of Galaxies. Mario 
Livio, Oded Regev, and Giora Shaviv. 240, L83, 92-A6 
(1980) 

The Effects of X-Ray Absorption on the Spectra of Distant 
Objects. Paul R. Shapiro and John N. Bahcall. 2A1, 1, 97-A4 
(1980) 

Turbulence-related Morphology in Extragalactic Radio 
Sources. Gregory Benford, Attilio Ferrari, and Edoardo 
Trussoni. 241, 98, 98-A8 (1980) 

Quasar La Absorbers: Are Precise Conclusions Possible? 
Adrian L. Melott. 2A1, 889, 109-D4 (1980) 

On the Morphology of the Magnetic Field in Galaxy Clusters. 
Walter Jaffe. 2A1, 925, 109-F 13 (1980) 

Stephan's Quintet: H 1 Distribution at High Redshifts. Steven 
D. Peterson and G. Seth Shostak. 241, L1, 102-C3 (1980) 
NGC 7385: Generation of an H 11 Region by Thermal 
Instability Associated with the Creation of a Radio Source. 
Philip E. Hardee, Jean A. Eilek, and Frazer N. Owen. 2A2, 

502, 120-F12 (1980) 

The Distribution of Lyman-Alpha Absorption Lines in the 
Spectra of Six QSOs: Evidence for an Intergalactic Origin. 
Wallace L. W. Sargent, Peter J. Young, A. Boksenberg, and 
David Tytler. 42, 41, 1-G2 (1980) (Abstr. in 234, 1156, 
123-D3) 

Galaxies: Internal Motions 

Rotational Velocities in the Nuclear Bulge of M31. Douglas O. 
Richstone and Stephen A. Shectman. 235, 30, 1-C10 (1980) 

New Observations of NGC 520. Alan Stockton and Francesco 
Bertola. 235, 37, 1-D5 (1980) 

Galaxy Collisions: A Preliminary Study. R. H. Miller and B. F. 
Smith. 235, 421, 7-C10 (1980) 

On the Three-dimensional Shapes of Elliptical Galaxies. R. H. 
Miller and B. F. Smith. 235, 793, 13-B12 (1980) 

Gas as a Tracer of Barred Spiral Dynamics. Robert H. Sanders 
and Allan D. Tubbs. 235, 803, i3-DS (1980) 

Rate of Star Formation, Dynamical Parameters, and 
Interstellar Gas Density in Our Galaxy and M83. Raymond 
J. Talbot, Jr. 235, 821, 13-E11 (1980) 

Dynamics of the Shahbazian 1 Group of Galaxies. Robert P. 
Kirshner and Eliot M. Malumuth.. 236, 366, 23-D5 (1980) 
The Nebulosity Associated with 3C 120. J. A. Baldwin, R. F. 
Carswell, E. J. Wampier, H. E. Smith, E. M. Burbidge, and 

A. Boksenberg . 236, 388, 23-E13 (1980) 

The Galactic Fountain of High-Velocity Clouds. Joel N. 
Bregman. 2%, 577, 25-F11 (1980) 

An Optical Study of the Giant Radio Galaxy NGC 1316 
(Fornax A). Francois Schweizer. 237, 303, 37-C11 (1980) 
An Extended Nebulosity of Ionized Gas in the SBO Seyfert 
Galaxy NGC 3516. Marie-Helene Ulrich and D. Péquignot. 

238, 45, 49-D12 (1980) 

Is the Galactic Corona Produced by Galactic Flares? P. A. 
Sturrock and Robert Stern. 238, 98, 50-B6 (1980) 

Scale-Free, Axisymmetric Galaxy Models with Little Angular 
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Momentum. Douglas O. Richstone . 238, 103, 50-B11 (1980) 

Rotational Properties of 21 Sc Galaxies with a Large Range of 
Luminosities and Radii, from NGC 4605 (R = 4 kpc) to NGC 
2885 (R = 122 kpc). Vera C. Rubin, W. Kent Ford, Jr., and 
Norbert Thonnard. 238, 471, 55S-E2 (1980) 

Self-gravitating Gas Flow in Barred Spirai Galaxies. James M. 
Huntley. 238, 524, 56-B9 (1980) 

Velocities and Mass Distribution in the Barred Spiral NGC 
5728. Vera C. Rubin. 238, 808, 60-C3 (1980) 

Rotation and Mass of the Inner 5 Kiloparsecs of the SO Galaxy 
NGC 3115. Vera C. Rubin, Charles J. Peterson, and W. 
Kent Ford, Jr. 239, 50, 66-D12 (1980) 

Potential in the Central Bar Structure. Victor Szebehely, John 
Lundberg, and William J. McGahee. 239, 880, 78-C4 (1980) 

Galactic Spiral Shocks: Vertical Structure, Thermal Phase 
Effects, and Self-Gravity. Allan D. Tubbs. 239, 882, 78-C6 
(1980) 

Orbital Dynamics of the Radio Galaxy 3C 129. II. Internal Tail 
Structure. M. J. Valtonen and G. G. Byrd. 2A0, 442, 88-F6 
(1980) 

The Equilibrium of a Galactic Bar. Peter O. Vandervoort. 240, 
478, 89-B1 (1980) 

The Nonaxisymmetric Configurations of Uniformly Rotating 
Polytropes. Peter O. Vandervoort. 2A1, 316, 100-D8 (1980) 

Galactic Cannibalism. IV. The Evidence—Correlations 
between Dynamical Time Scales and Bautz-Morgan Type. 
Thomas A. McGlynn and Jeremiah P. Ostriker. 241, 915, 
109-F3 (1980) 

The Dynamical Evolution of NGC 5128. Allan D. Tubbs. 2A1, 
969, 110-C7 (1980) 

Velocity Fields in Late-Type Galaxies from Ha Fabry-Perot 
Interferometry. I. Instrumentation and Data Reduction. G. 
de Vaucouleurs and W. D. Pence. 2A2, 18, 114-B7 (1980) 

Velocity Fields in Late-Type Galaxies from Ha Fabry-Perot 
Interferometry. Il. Kinematics and Dynamics of the Sd 
Spiral NGC 7793. E. Davoust and G. de Vaucouleurs. 242, 
30, 114-C10 (1980) 
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Some Speculations Concerning the Significance of Beals’s 
Type III P Cygni Line Profiles. Dimitri Mihalas and Peter S. 
Conti. 235, 515, 8-D10 (1980) 

The Effect of Macroscopic Motions on Spectral-Line Shapes. 
Alan H. Karp and James A. Fillmore. 236, 294, 21-Bi1 
(1980) 

Reticon Observations of the Ha P Cygni Profiles of Zeta 
Orionis and Zeta Puppis. Dennis Ebbets. 236, 835, 30-D1 
(1980) 

Upper Photospheric Temperature Models of K Giants: A 
Comparison of Super—Metal-Rich Giants with Normal 
Giants: Erratum. K. Desikachary and D. F. Gray. 236, 1056, 
32-F2 (1980) (Orig. paper in 226, 907, 125-A6) 

Analysis of the Solar Magnesium Lines. J. N. Heasley and 
Marc §. Allen. 237, 255, 36-F13 (1980) 

Synthetic Line Profiles in Early-Type Stellar Winds. I. H and 
He*. P. B. Kunasz. 237, 819, 44-G9 (1980) 

The Ca u K Line in Deneb. R. F. Griffin and R. Griffin. 238, 
217, 51-DS5 (1980) 

The Ca u K Line in Deneb. W. McClintock and R. C. Henry. 
238, 220, 5i-D8 (1980) 

Pulsational Mode-Typing in Line Profile Variables. I. Four 
Beta Cephei Stars. Alfredo J. Campos and Myron A. Smith. 
238, 250, 51-F11 (1980) 

Pulsational Mode-Typing in Line Profile Variables. Il. p 
Puppis and 6 Scuti. Alfredo J. Campos and Myron A. Smith. 
238, 667, 57-F7 (1980) 

Stark Broadening Trends in Homologous Ions. M. H. Miller, 
A. Lesage, and J. Purié. 239, 410, 70-Di0 (1980) 

Magnetic Field Measurements on Stellar Sources: A New 
Method. R. D. Robinson, Jr. 239, 961, 79-B2 (1980) 

Carbon Emission Line Profiles of High Redshift Quasars. D. 
O. Richsione, K. Ratnatunga, and J. Schaeffer. 2A0, |, 
82-A4 (1980) 

Pulsational Mode-typing in Line Profile Variables. III. 
Multimode Behavior in 12 Lacertae. Myron A. Smith. 240, 
149, 83-F2 (1980) 
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Line Profiles—Continued 

Theoretical Profiles for the 1-0 S(1) H2 Line in Carbon Stars. 
D. Goorvitch, J. H. Goebel, and G. C. Augason. 2A0, 588, 
90-C5 (1980) 

Stark Effect at the Si 1 Series Limit. C. Jordan, J.-D. F. 
Bartoe, and G. E. Brueckner. 240, 702, 91-D12 (1980) 

X-Ray Emission from the Winds of Hot Stars. L. B. Lucy and 
Richard L. White. 241, 300, 100-C4 (1980) 

Two-dimensional Radiative Transfer. Il. The Wings of Ca K 
and Mg k. Stanley P. Owocki and Lawrence H. Auer. 2A1, 
448, 101-G3 (1980) 

The Dynamics of the Broad-Lines—emitting Regions of Active 
Galactic Nuclei and Quasars. I. Broad-Line Profiles. Eugene 
Capriotti, Craig Foltz, and Paul Byard. 2A1, 903, 109-ES 
(1980) 

Measurements of Coronal Kinetic Temperatures from 1.5 to 3 
Solar Radii. J. L. Kohl, H. Weiser, G. L. Withbroe, R. W. 
Noyes, W. H. Parkinson, E. M. Reeves, R. H. Munro, and 
R. M. MacQueen. 2A1, L117, 107-G12 (1980) 

Anaysis and Interpretation of H 1 Self-Absorption Lines. I. 
Frank H. Levinson and Robert L. Brown. 2A2, 416, 118-D12 
(1980) 

Interstellar HCO* Self-Reversal. Robert B. Loren and Alwyn 
Wootten. 2A2, 568, 121-E2 (1980) 

Asymmetrical "CO Lines in Dark Clouds: Evidence for 
Contraction. P. C. Myers. 242, 1013, 127-Gi2 (1980) 

Nonradial m-Mode Changes in the 53 Persei Variable 22 
Orionis. Myron A. Smith. 42, 261, 6-E1 (1980) (Abstr. in 235, 
680, 10-C4) 

Atmospheres for Hot, High-Gravity Stars. 1. Pure Hydrogen 
Models. F. Wesemael, L. H. Auer, H. M. Van Horn, and M. 
P. Savedoff. 43, 159, 16-A2 (1980) (Abstr. in 238, 432, 53-F2) 

Luminosity Function 

The Evolution of Cluster X-Ray Sources. IV. The Luminosity 
Function. Stephen C. Perrenod. 236, 373, 23-D12 (1980) 

The Anomalous Luminosity Function of Galaxies in Compact 
Groups. Gary M. Heiligman and Edwin L. Turner. 2%, 745, 
29-D2 (1980) 

The Nature of the Nuclear Sources in M82 and NGC 253. G. 
H. Rieke, M. J. Lebofsky, R. 1. Thompson, F. J. Low, and 
A. T. Tokunaga. 238, 24, 49-C5 (1980) 

The Luminosity Function of Hot White Dwarfs. Richard F. 
Green. 238, 685, 58-Al (1980) 

A Method for Determining Luminosity Functions 
Incorporating Both Flux Measurements and Flux Upper 
Limits, with Applications to the Average X-Ray to Optical 
Luminosity Ratio for Quasars. Y. Avni, A. Soltan, H. 
Tananbaum, and G. Zamorani. 238, 800, 60-B9 (1980) 

The Luminosity Function of Coma Cluster Galaxies. Laird A. 
Thompson and Stephen A. Gregory. 2A2, |, 114-A4 (1980) 
The Revised HEAO A-2 X-Ray Luminosity Function for Abell 
Clusters. Paul Hintzen, John S. Scott, and John D. McKee. 

242, 857, 126-B4 (1980) 

The Luminosity Function for Planetary Nebulae and the 
Number of Planetary Nebulae in Local Group Galaxies. 
George H. Jacoby. 42, 1, 1-A2 (1980) (Abstr. in 234, 1154, 
123-D1) 


Magnetic Fields 

Nonlinear Astrophysical Dynamos: Autonomous and Sporadic 
Field Reversals of Steady Dynamos and the Polarity 
Transition Phenomena of the Geodynamo. Hirokazu 
Yoshimura. 235, 625, 9-F1 (1980) 

The Magnetic Field Strength in the H u Region $232. Carl 
Heiles and You-Hua Chu. 235, L105, 11-A1l (1980) 

The Three-Dimensional Structure of Relativistic Galactic 
Cosmic Ray Anisotropies Associated with Solar Radiation. 
A. J. Owens, S. P. Duggal, M. A. Pomerantz, and M. F. 
Tolba. 2%, 1012, 32-B13 (1980) 


Structure of the Magnetic Field in the Radio Jets in 3C 31 and 
NGC 315. E. B. Fomalont, A. H. Bridle, A. G. Willis, and R. 
A. Perley. 237, 418, 39-E6 (1980) 

Pair Annihilation in Superstrong Magnetic Fields. J. K. 
Daugherty and Roger W. Bussard. 238, 296, 52-C3 (1980) 
Magnetic Field Measurements on Stellar Sources: A New 

Method. R. D. Robinson, Jr. 239, 961, 79-B2 (1980) 

Transition Probabilities for the Hydrogen Atom in Intense 
Magnetic Fields Using the Adiabatic Approximation: 
Comparison with Variational Results. G. Wunner. 240, 971, 
95-F8 (1980) 

Turbulent Generation of Magnetic Fields in Extended 
Extragalactic Radio Sources. D. S. De Young. 21, 81, 
97-G5 (1980) 

On the Morphology of the Magnetic Field in Galaxy Clusters. 
Walter Jaffe. 2A1, 925, 109-F 13 (1980) 

Collimation of the Radio Jets in 3C 31. A. H. Bridle, R. N. 
Henriksen, K. L. Chan, E. B. Fomalont, A. G. Willis, and R. 
A. Perley. 2A1, L145, 113-B1 (1980) 

Electromagnetic Transitions for the Hydrogen Atom in Strong 
Magnetic Fields. G. Wunner and H. Ruder. 242, 828, 
124-C14 (1980) 


Magnetohydrodynamics: see Hydromagnetics 
Masers 


Radio Observations of Water Vapor, Hydroxyl, Silicon 
Monoxide, Ammonia, Carbon Monoxide, and Compact H 1 
Regions in the Vicinities of Suspected Herbig-Haro Objects. 
L. F. Rodriguez, J. M. Moran, P. T. P. Ho, and E. W. 
Gottlieb. 235, 845, 13-G7 (1980) 

An Interferometric and Multitransitional Study of the Orion 
Methanol Masers. D. N. Matsakis, A. C. Cheung, M. C. H. 
Wright, J. 1. H. Askne, C. H. Townes, and W. J. Welch. 2%, 
481, 24-F3 (1980) 

Molecular Emission from Expanding Envelopes around 
Evolved Stars. Ill. Thermal and Maser CO Emission. Mark 
Morris . 236, 823, 30-C3 (1980) 

Water-Vapor Masers and Star Formation in NGC 6334. J. M. 
Moran and L. F. Rodriguez. 236, L159, 33-D10 (1980) 

Observations of a Compact H u Region and Water Vapor 
Maser Sources in the Vicinity of the Herbig-Haro Objects 
7-11. A. D. Haschick, J. M. Moran, L. F. Rodriguez, B. F. 
Burke, P. Greenfield, and J. A. Garcia-Barreto. 237, 26, 
34-C1 (1980) 

The Structure of Interstellar Hydroxyl Masers: VLBI 
Synthesis Observations of W3(OH). M. J. Reid, A. D. 
Haschick, B. F. Burke, J. M. Moran, K. J. Johnston, and G. 
W. Swenson, Jr. 239, 89, 67-Al (1980) 

SiO Emission in Orion—-KL: An Evolved Star in a Region of 
Star Formation or a Unique Object in the Galaxy? R. 
Genzel, D. Downes, P. R. Schwartz, J. H. Spencer, V. 
Pankonin, and J. W. M. Baars. 239, 519, 73-B5 (1980) 

OH Maser Pumping by Line Overlap at 2.8 Microns. 
Menachem Cimerman and Nick Scoville. 239, 526, 73-B12 
(1980) 

Simultaneous Far-Infrared, Near-Infrared, and Radio 
Observations of OH/IR Stars. M. W. Werner, S. Beckwith, 
1. Gatley, K. Sellgren, G. Berriman, and D. L. Whiting . 239, 
$40, 73-C12 (1980) 

An Analysis of Collisional Vibrational Excitations and the 
Astrophysical SiO Maser Phenomenon. W. D. Watson, M. 
Elitzur, and R. J. Bieniek. 240, 547, 89-G2 (1980) 

The Nature of SiO Masers in Late-Type Stars. Moshe Elitzur. 
240, 553, 89-G8 (1980) 

Collisional and Infrared Radiative Pumping of Molecular 
Vibrational States: The Carbon Monoxide Infrared Bands. 
N. Z. Scoville, R. Krotkov, and D. Wang. 240, 929, 95-C8 
(1980) 

Ultraviolet Pumping of Molecular Vibrational States: The CO 
Infrared Bands. R. Krotkov, D. Wang, and N. Z. Scoville. 
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240, 940, 95-DS (1980) 

Infrared Observations of Circumstellar Ammonia in OH/IR 
Supergiants. R. A. McLaren and A. L. Betz. 240, L159, 
96-D5 (1980) 

VLBI Observations of Main-Line OH Emission from U 
Orionis. John D. Fix, R. L. Mutel, J. M. Benson, and Mark 
L. Claussen. 241, L95, 107-F6 (1980) 

The Structure of OH Masers around Late-Type Stars. P. F. 
Bowers, M. J. Reid, K. J. Johnston, J. H. Spencer, and J. 
M. Moran. 242, 1088, 128-F9 (1980) 

The Linear Shell Diameter of IRC +10011. P. R. Jewell, J.C. 
Webber, and L. E. Snyder. 2A2, L29, 119-B3 (1980) 

Mass-Luminosity Relation 

Speckle Interferometry of the Spectroscopic Binary 17 é 

Cephei A. Harold A. McAlister. 23%, 522, 25-B8 (1980) 
Metal-Poor Stars: see Stars: Weak-Line 
Meteors and Meteorites 

**Al from Red Giants. Henry Nérgaard. 236, 895, 31-A7 (1980) 

Neutron Capture Time Scale of the s-Process, Estimated from 
s-Process Krypton in a Meteorite. Jun-ichi Matsuda, Roy S. 
Lewis, and Edward Anders. 237, L21, 38-E9 (1980) 

Chemical Energy in Cold-Cloud Aggregates: The Origin of 
Meteoritic Chondrules. Donald D. Clayton. 239, L37, 
71-All (1980) 

Endemic Isotopic Anomalies in Titanium. F. R. Niederer, D. 
A. Papanastassiou, and G. J. Wasserburg. 240, L73, 87-AS 
(1980) 

Microwave Radiation: see Radio Sources 
Mira Variables: see Stars: Long-Period Variables 
Molecular Processes 

Observation of Predissociated Levels of CH*. P. C. Cosby, H. 
Helm, and J. T. Moseley. 235, 52, 1-E8 (1980) 

Determination of the H2 40 S(1) Quadrupole Line Strength 
and Pressure Shift. J. W. Brault and Wm. Hayden Smith. 
235, L177, 17-C9 (1980) 

Molecular Diagnostics of Interstellar Shocks. T. W. Hartquist, 
M. Oppenheimer, and A. Dalgarno. 2%, 182, 20-A6 (1980) 

Laboratory Studies of Some lon-Atom Reactions Related to 
Interstellar Molecular Synthesis. A. A. Viggiano, F. 
Howorka, D. L. Albritton, F. C. Fehsenfeld, N. G. Adams, 
and D. Smith. 23%, 492, 24-G1 (1980) 

Molecular Emission from Expanding Envelopes around 
Evolved Stars. Ill. Thermal and Maser CO Emission. Mark 
Morris . 236, 823, 30-C3 (1980) 

A New Look at Radiative Association in Dense Interstellar 
Clouds. Eric Herbst. 237, 462, 40-B5 (1980) : 
Dissociative Recombination of C2*, C2H*, C2H2*, and C2H3*. 
P.M. Mul and J. Wm. McGowan. 237, 749, 44-B6 (1980) 
Singlet-Triplet Separation in Zirconium Oxide. Philip D. 

Hammer and Sumner P. Davis. 237, L51, 42-G9 (1980) 

Excitation Mechanisms for the Unidentified Infrared Emission 
Features. E. Dwek, K. Sellgren, B. T. Soifer, and M. W. 
Werner. 238, 140, 50-E10 (1980) 

Brightness Profiles of CO* in the lonosphere of Comet West 
(1976 VI). M. R. Combi and A. H. Delsemme. 238, 381, 
53-B6 (1980) 

A Model of Comet Comae. II. Effects of Solar 
Photodissociative lonization. W. F. Huebner and P. T. 
Giguere . 238, 753, 58-F6 (1980) 

A Model for Gas Phase Chemistry in Interstellar Clouds. II. 
Nonequilibrium Effects and Effects of Temperature and 
Activation Energies. §. §. Prasad and W. T. Huntress, Jr. 
239, 151, 67-F3 (1980) 

Hydrocarbon Photochemistry and Lyman Alpha Albedo of 
Jupiter. Yuk L. Yung and Darrell F. Strobel. 239, 395, 70-C9 
(1980) 

OH Maser Pumping by Line Overlap at 2.8 Microns. 
Menachem Cimerman and Nick Scoville. 239, 526, 73-B12 
(1980) 


Photodissociation Cross Sections and Rates for CH* in 
Interstellar Clouds. K. Kirby, W. G. Roberge, R. P. Saxon, 
and B. Liu. 239, 855, 78-A4 (1980) 

Microwave Spectrum of Water in the v2 Excited Vibrational 
State. Hiroaki Kuze. 239, 1131, 80-G9 (1980) 

On the e 'II-X '* and 'S*-X 'S* Transitions of ZrO Related to 
S Star Spectra. P. S. Murty. 240, 363, 86-Al (1980) 

An Analysis of Collisional Vibrational Excitations and the 
Astrophysical SiO Maser Phenomenon. W. D. Watson, M. 
Elitzur, and R. J. Bieniek. 2A0, 547, 89-G2 (1980) 

Visible Spectrum of 7! Gruis: Identification of New e 'IIl-X '* 
and '=*-X '=* Bands of ZrO. P. S. Murty. 240, 585, 90-C1 
(1980) 

Theoretical Profiles for the 1-0 S(1) H2 Line in Carbon Stars. 
D. Goorvitch, J. H. Goebel, and G. C. Augason. 240, 588, 
90-CS (1980) 

Circumstellar Chlorine Chemistry and a Search for AICI. R. E. 
S. Clegg and H. Alwyn Wootten. 2A0, 828, 94-B12 (1980) 
Collisional and Infrared Radiative Pumping of Molecular 
Vibrational States: The Carbon Monoxide Infrared Bands. 
N. Z. Scoville, R. Krotkov, and D. Wang. 240, 929, 95-C8 

(1980) 

Ultraviolet Pumping of Molecular Vibrational States: The CO 
Infrared Bands. R. Krotkov, D. Wang, and N. Z. Scoville. 
240, 940, 95-D5 (1980) 

Theoretical Microwave Spectral Constants for C2N, C2N*, 
and C3H. Sheldon Green. 240, 962, 95-E13 (1980) 

Theoretical Microwave Spectral Constants for C3H* and 
C4H*. Stephen Wilson and Sheldon Green. 240, 968, 95-F5 
(1980) 

An Ab Initio Prediction of the J = 1 —0 Transition Frequency 
of HNCH*. Peter S. Dardi and Clifford E. Dykstra. 240, 
L171, 96-E1 (1980) 

An Additional Uncertainty in Calculated Radiative 
Association Rates of Molecular Formation at Low 
Temperatures. Eric Herbst. 241, 197, 99-B7 (1980) 

Interstellar C3N: Detection in Taurus Dark Clouds. P. Friberg, 
A. Hijalmarson, W. M. Irvine, and M. Guélin. 2A1, L99, 
107-F 10 (1980) 

Behavior of Molecules on Interstellar Grains: Application of 
the Langevin Equation and Iterative Extended Hiickel. 
Sheldon Aronowitz and Sherwood Chang. 2A2, 149, 115-F6 
(1980) 

Production of Carbon, Sulfur, and CS in Comet West. Andrew 
M. Smith, Theodore P. Stecher, and Laura Casswell. 2A2, 
402, 118-C10 (1980) 

Laboratory Studies of Isotope Fractionation in the Reactions 
of C* and HCO* with CO: Interstellar Implications. D. 
Smith and N. G. Adams. 2A2, 424, 118-E6 (1980) 

Collisional Excitation of Interstellar Molecules: Water. 
Sheldon Green. 42, 103, 2-G1 (1980) (Abstr. in 234, 1154, 
123-D1) 

The Titanium Oxide ® System. Daniel C. Galehouse, James 
W. Brault, and Sumner P. Davis. 42, 241, 6-Cl (1980) 
(Abstr. in 235, 679, 10-C3) 

A Model for Gas Phase Chemistry in Interstellar Clouds. I. 
The Basic Model, Library of Chemical Reactions, and 
Chemistry among C, N, and O Compounds. S. S. Prasad 
and W. T. Huntress, Jr. 43, 1, 13-A3 (1980) (Abstr. in 236, 
318, 21-D9) 

An Infrared Band System of the ZrCl Molecule. John G. 
Phillips, Sumner P. Davis, and Daniel C. Galehouse. 43, 
417, 19-G2 (1980) (Abstr. in 239, 761, 75-G2) 

Further Analysis of the B*=* — X** System of the YO 
Molecule. A. Bernard and R. Gravina. 44, 223, 27-F1 (1980) 
(Abstr. in 240, 975, 95-F12) 

Laboratory Studies of Some of the Major lon-Molecule 
Reactions Occurring in Cometary Comae. W. 7. Huntress, 
Jr., M. J. McEwan, Z. Karpas, and V. G. Anicich. 44, 481, 
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Molecular Processes—C ontinued 
32-D2 (1980) (Abstr. in 242, 433, 118-F1) 
Moon 
Possible Determination of go Using Lunar Occultations and 
Laser Ranging Observations. V. Canuto, S.-H. Hsieh, and 
J. R. Owen. 7A1, 886, 109-D1i (1980) 


Nebulae: Abundances 

Spectrophotometry of a Planetary Nebula in the Irregular 
Galaxy NGC 6822. Reginald J. Dufour and David L. Talent. 
235, 22, 1-Cl (1980) 

Elemental Abundances in a Type I Supernova Remnant. R. H. 
Becker, S. §. Holt, B. W. Smith, N. E. White, E. A. Boldt, 
R. F. Mushotzky, and P. J. Serlemitsos . 235, LS, 4-ES (1980) 

The Abundance of Carbon and Magnesium in the Orion 
Nebula. M. Perinotto and P. Patriarchi. 235, L13, 4-Fl 
(1980) 

M83 II: Spectral Characteristics and Chemical Abundances of 
H ut Regions. Reginald J. Dufour, Raymond J. Talbot, Jr., 
Eric B. Jensen, and Gregory A. Shields. 236, 119, 19-C6 
(1980) 

The Nebulosity Associated with 3C 120. J. A. Baldwin, R. F. 
Carswell, E. J. Wampler, H. E. Smith, E. M. Burbidge, and 
A. Boksenberg . 236, 388, 23-E13 (1980) 

Near-Infrared High-Resolution Mapping of (Cl | and {Fe 11] in 
the Orion Nebula. C. B. Cosmovici, F. Strafella, and R. 
Dirscherl. 236, 498, 24-G7 (1980) 

Optical Emission from Shocks. VI. Abundance Gradient in 
M33 from Supernova Remnants. Michael A. Dopita, Sandro 
D' Odorico, and Piero Benvenuti. 236, 628, 26-C11 (1980) 

Temperatures and Abundances in the Outer Orion Nebula: 
Erratum. Marshall L. McCall. 236, 706, 27-B11 (1980) (Orig. 
paper in 229, 962, 43-G10) 

Spectrophotometry of the Nebula surrounding Nova T 
Aurigae 1891. J. S. Gallagher, E. K. Hege, D. A. Kopriva, 
R. E. Williams, and Harvey R. Butcher. 237, 55, 34-E4 
(1980) 

Low Argon Abundances in Three Halo Planetary Nebulae. 
Timothy Barker. 237, 482, 40-C12 (1980) 

Infrared Line Measurements and the Abundance of Sulfur in 
Planetary Nebulae. Harriet L. Dinerstein. 237, 486, 40-D2 
(1980) 

IUE and Visual Observations of the Orion Nebula and IC 418: 
The Carbon Abundance. Silvia Torres-Peimbert, Manuel 
Peimbert, and Enrique Daltabuit. 238, 133, 50-E3 (1980) 

Far-Ultraviolet Spectrophotometry of Supernova Remnants: 
Observations and Astrophysical Interpretation. Piero 
Benvenuti, Michael Dopita, and Sandro D'Odorico. 238, 
601, 57-A8 (1980) 

IUE Observations of the Continuous Spectrum of the Orion 
Nebula. M. Perinotto and P. Patriarchi. 238, 614, 57-B7 
(1980) 

8CO Self-Absorption in the p Ophiuchi Dark Cloud. Charles J. 
Lada and Bruce A. Wilking . 238, 620, 57-C1 (1980) 

The H tt Region—Molecular Cloud Complex W3: A Model 
Derived from Molecular Observations. Héléne R. Dickel. 
238, 829, 60-D12 (1980) 

Ultraviolet Observations of the Cygnus Loop. J. C. Raymond, 
J.H. Black, A. K. Dupree, L. Hartmann, and R. S. Wolff. 
238, 881, 61-A9 (1980) 

Emission Line Features in the Soft X-Ray Spectra of the North 
Polar Spur and the Cygnus Loop. H. Inoue, K. Koyama, M. 
Matsuoka, T. Ohashi, Y. Tanaka, and H. Tsunemi. 238, 886, 
61-B1 (1980) 

Long-Slit Spectroscopy in the Rocket Ultraviolet of the Orion 
Nebula. Ralph C. Bohlin, Jesse K. Hill, Theodore P. 
Stecher, and Adolf N. Witt. 239, 137, 67-D13 (1980) 

On the Taurus Dust Cloud Toward 3C 123. Richard M. 
Crutcher. 239, 549, 73-D7 (1980) 


The lonization Structure of the Ring Nebula. I. Sulfur and 
Argon. Timothy Barker. 240, 99, 83-B6 (1980) 

Nonuniform Abundances in Young Supernova Remnants. W. 
David Arnett. 240, 105, 83-B12 (1980) 

Models of Molecular Clouds and the Abundances of H2CO and 
HCO*. Alwyn Wootten, Ronald Snell, and Neai J. Evans Il. 
240, 532, 89-F1 (1980) 

The Problem of Sulfur Abundance Determination in Gaseous 
Nebulae. A. Natta, N. Panagia, and A. Preite-Martinez. 
242, 596, 121-G6 (1980) 

X-Ray Photoionized Nebulae. Jules P. Halpern and Jonathan 
E. Grindlay . 2A2, 1041, 128-C3 (1980) 

The Chemical Abundances of the Cassiopeia A Fast-moving 
Knots: Explosive Nucleosynthesis on a Minicomputer. M. 
D. Johnston and P. C. Joss. 2A2, 1124, 129-B5 (1980) 

Nebulae: Crab Nebula 

The Optical and X-Ray Surface Brightness of the Crab Nebula. 
Il. Physical Theory of a Supernova Remnant. D. S. L. 
Weinberg . 235, 1078, 16-D9 (1980) 

An Aperture Synthesis Map of the Crab Nebula at 23 
Gigahertz. M. C. H. Wright and J. R. Forster. 239, 873, 
78-B 10 (1980) 

Is the Remnant of SN 1006 Crablike? R. H. Becker, A. E. 
Szymkowiak, E. A. Boldt, §. S§. Holt, and P. J. Serlemitsos. 
240, L33, 86-E2 (1980) 

X-Rays from G74.9+1.2: An Elderly Crab Nebula? A. S. 
Wilson. 241, L19, 102-D7 (1980) 

Upper Limits on X-Ray Line Emission from the Crab Nebula. 
M. L. Schattenburg, C. R. Canizares, C. J. Berg, G. W. 
Clark, T. H. Markert, and P. F. Winkler. 241, L151, 113-B6 
(1980) 

Nebulae: General 

Can the Hubble Constant Be Determined from H u Region 
Diameters? Sidney van den Bergh. 235, |, 1-A4 (1980) 

IUE Low-Dispersion Spectra of Four Luminous Stars in 
Symmetric Nebulae. Hugh M. Johnson. 235, 66, 1-F8 (1980) 

Observations of Interstellar Carbon Monosulfide—Evidence 
for Turbulent Cores in Giant Molecular Clouds. Richard A. 
Linke and Paul F. Goldsmith. 235, 437, 7-E7 (1980) 

Spectrophotometry of H 1 Regions and the Nucleus of NGC 
1566. Steven A. Hawley and M. M. Phillips. 235, 783, 13-B3 
(1980) 

Radio Observations of Water Vapor, Hydroxyl, Silicon 
Monoxide, Ammonia, Carbon Monoxide, and Compact H 
Regions in the Vicinities of Suspected Herbig-Haro Objects. 
L. F. Rodriguez, J. M. Moran, P. T. P. Ho, and E. W. 
Gottlieb. 235, 845, 13-G7 (1980) 

Fragmentation of Rotating Protostellar Clouds. Joel E. 
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32-F2 (1980) (Orig. paper in 229, 971, 44-A8) 

Observations of a Compact H u Region and Water Vapor 





1980 SUBJECT INDEX 127 
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Features. E. Dwek, K. Sellgren, B. T. Soifer, and M. W. 
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H2 Emission from Herbig-Haro Objects. J. H. Elias. 241, 728, 
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Peter Bodenheimer, Joel E. Tohline, and David C. Black. 
242, 209, 116-C11 (1980) 

NGC 7385: Generation of an H Region by Thermal 
Instability Associated with the Creation of a Radio Source. 
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Nebulae: Individual (arranged by Messier number, NGC number, 
and by Other Designation) 
By Messier Number 
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32-F2 (1980) (Orig. paper in 229, 971, 44-A8) 
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{IC 1795} Star Formation in W3 and W4: Discovery of 135 
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A.D 1006. Francois Schweizer and John Middleditch. 2A1, 
1039, 111-BS5 (1980) 

Origin of Large Interstellar Grains toward p Ophiuchi. M. 
Jura. 235, 63, 1-FS (1980) 
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Structure and Evolution of Molecular Clouds near H 
Regions. I. CO Observations of an Expanding Molecular 
Shell surrounding the Pelican Nebula. J. Bally and N. Z. 
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The Ionization Structure of the Ring Nebula. |. Sulfur and 
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W. F. Fountain, G. A. Gary, and C. R. O'Dell. 236, 1056, 
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The Large-Scale Far-infrared Structure of W3 and W4. Harley 
A. Thronson, Jr., Murray F. Campbell, and William F. 
Hoffmann. 239, 533, 73-CS5 (1980) 

Star Formation in W3 and W4: Discovery of 135 Possibly 
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Galaxy NGC 6822. Reginald J. Dufour and David L. Talent. 
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On the Significance of Steady Mass Loss in Red Giants prior to 
Envelope Ejection Due to Pulsational Instability. Z. Barkat 
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Electron Densities for Six Planetary Nebulae and HM Sagittae 
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The Dependence of the 8-13 Micron Spectrum of NGC 7027 on 
Position in the Nebula. B. Jones, K. M. Merrill, W. Stein, 
and §S. P. Willner. 242, 141, 115-E12 (1980) 

On Multiple-Shell Planetary Nebula Formation. Y. Tuchman 
and Z. Barkat. 242, 199, 116-C1 (1980) 

Efficiency of the Bowen Fluorescence Mechanism in Static 
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122-B1 (1980) 

The Luminosity Function for Planetary Nebulae and the 
Number of Planetary Nebulae in Local Group Galaxies. 
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Nebulae: Reflection 


A Far-Infrared Study of the Reflection Nebula NGC 2023. 
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235, 894, 14-D12 (1980) 


The HD 200775/NGC 7023 Complex: A Question of 
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Nebulae: Reflection—C ontinued 
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(1980) 

Molecular Clouds Associated with Reflection Nebulae. 1. A 
Survey of Carbon Monoxide Emission. Marc L. Kutner, 
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Cohen, and Bruce Margon. 239, L133, 81-E2 (1980) 
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Radial Distribution of [Fe x] and {Fe xiv) Emission in the 
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Elemental Abundances in a Type I Supernova Remnant. R. H. 
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X-Ray Line Emission from the Tycho Supernova Remnant. 
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A Possible Old Supernova Remnant. Guenter R. Riegler, 
Prahlad C. Agrawal, and Stephen F. Gull. 235, L71, 10-F6 
(1980) 
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239, 316, 69-D8 (1980) 

Supernova Radio Remnants and the Filling Factor of the Hot 
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David Arnett. 240, 105, 83-B12 (1980) 

Stability of the Primakoff-Sedov Blast Wave and its 
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223, 84-D9 (1980) 
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Szymkowiak, E. A. Boldt, §. S§. Holt, and P. J. Serlemitsos. 
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Dynamical Determination of the Mass Ejected by the 
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Search for Far-Infrared Emission from Young Supernova 
Remnants. E. L. Wright, D. A. Harper, R. F. Loewenstein, 
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A Hot Blue Star near the Center of the Remnant of Supernova 
A.D 1006. Francois Schweizer and John Middleditch. 2A1, 
1039, 111-B5 (1980) 

X-Rays from G74.9+1.2: An Elderly Crab Nebula? A. S. 
Wilson. 241, L19, 102-D7 (1980) 

The Evolution of Supernova Remnants in Different Galactic 
Environments, and its Effects on Supernova Statistics. 
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Theodore Gull. 242, 294, 117-B12 (1980) 

A New Look at the North Polar Spur. Carl Heiles, You-Hua 
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533, 121-B7 (1980) 
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The Discovery of Optical Emission from the SNR G126.2+ 1.6. 
William P. Blair, Robert P. Kirshner, T. R. Gull, D. L. 
Sawyer, and R. A. R. Parker. 2A2, 592, 121-G2 (1980) 

Spectrophotometry of the Supernova Remnant IC 443. Robert 
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Knots: Explosive Nucleosynthesis on a Minicomputer. M. 
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On the Equilibrium States of Heated Self-gravitating Gas 
Clouds Cooling by Conduction in an External Gravitational 
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X-Ray Line Emission from the Cygnus Loop. Steven M. 
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Magellanic Cloud. D. S. Mathewson, M. A. Dopita, I. R. 
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Spectrophotometry of W50: The Supernova Remnant around 
SS 433. Robert P. Kirshner and Roger A. Chevalier. 242, 
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Neutrinos 

On the Neutrino Cooling of Quark Stars. K. Brecher and A. 
Burrows . 236, 241, 20-E12 (1980) 

Pair Production and Gamma-Ray Luminosities in Hot 
Accretion Disks. Jean A. Ejilek. 236, 664, 26-F 10 (1980) 
Damping of Neutron Star Pulsations by Weak Interaction 

Processes. R. F. Sawyer. 237, 187, 36-A13 (1980) 

On the Consequence of Neutrino Trapping in Gravitational 
Collapse. Einar H. Gudmundsson and J. Robert Buchler. 
238, 717, 58-C10 (1980) 

Neutrino Mediated Shocks in Supernovae. Demosthenes 
Kazanas . 238, 998, 62-C8 (1980) 

Neutrino Energy Equilibration Models. David L. Tubbs, 
Thomas A. Weaver, Richard L. Bowers, James R. Wilson, 
and David N. Schramm. 239, 271, 69-AS5 (1980) 

Neutrino Emission from a Supernova Shock. H. A. Bethe, J. 
H. Applegate, and G. E. Brown. 2A1, 343, 100-F7 (1980) 
Neutrino, Gamma-Ray, Electron, and Positron Production in 
an Ultrarelativistic Plasma. Alan P. Marscher, W. T. 

Vestrand, and John §. Scott. 2A1, 1166, 112-D8 (1980) 

Stellar Weak-Interaction Rates for sd-Shell Nuclei. I. Nuclear 
Matrix Element Systematics with Application to **Al and 
Selected Nuclei of Importance to the Supernova Problem. 
George M. Fuller, William A. Fowler, and Michael J. 
Newman. 42, 447, 9-F1 (1980) (Abstr. in 236, 320, 21-D11) 

Nuclear Reactions 

A Thomas-Fermi Model of Warm Nuclei. J. Robert Buchler 
and Richard I. Epstein. 235, L91, 10-G10 (1980) 

Neglect of D, T, and *He in advanced Stellar Evolution. 
Bibiana Cujec and William A. Fowler. 236, 658, 26-F4 (1980) 

A Difficulty with Ne* as the Neutron Source for the Solar 
System s-Process. Keith H. Despain. 236, L165, 33-E2 
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Neutron Capture Time Scale of the s-Process, Estimated from 
s-Process Krypton in a Meteorite. Jun-ichi Matsuda, Roy S. 
Lewis, and Edward Anders . 237, L21, 38-E9 (1980) 

The Luminosity of Type I Supernovae. Stirling A. Colgate, 
Albert G. Petschek, and John T. Kriese. 237, L81, 47-E11 
(1980) 

Thermalization of Long-lived Nuclear Isomeric States under 
Stellar Conditions. Richard A. Ward and William A. Fowler. 
238, 266, 52-Al (1980) 

Neutrino Mediated Shocks in Supernovae. Demosthenes 
Kazanas . 238, 998, 62-C8 (1980) 

A Radioactive Excitation Source Model for the Late Time 
Spectra of Type I Supernovae. Roland E. Meyerott. 239, 
257, 68-G5 (1980) 

Enhancement of Thermonuclear Reaction Rate Due to Strong 
Screening. II. lonic Mixtures: Erratum. Naoki Itoh, Hiroo 


Totsuji, Setsuo Ichimaru, and H. E. DeWitt. 239, 414, 70-E1 
(1980) (Orig. paper in 234, 1079, 122-E6) 

Neutrino Emission from a Supernova Shock. H. A. Bethe, J. 
H. Applegate, and G. E. Brown. 2A1, 343, 100-F7 (1980) 
Nuclear Burning in Massive Accretion Disks. Samuel C. Vila. 

2A1, 355, 100-G5 (1980) 
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and *Si(a,n)*'S Reactions. C. W. Cheng and J. D. King. 
241, 844, 107-B8 (1980) 

Microscopic Calculation of the Beta-Decay of Medium-Mass 
and Heavy Nuclei up to the r-Process Path. H. V. Klapdor 
and T. Oda. 2A2, L49, 119-D9 (1980) 

Astrophysical Nuclear Partition Function. S. S. M. Wong, 
Enguang Zhao, and Xiquan Zhu. 2A2, L173, 131-C13 (1980) 

Stellar Weak-Interaction Rates for sd-Shell Nuclei. I. Nuclear 
Matrix Element Systematics with Application to **Al and 
Selected Nuclei of Importance to the Supernova Problem. 
George M. Fuller, William A. Fowler, and Michael J. 
Newman. 42, 447, 9-F1 (1980) (Abstr. in 236, 320, 21-D11) 

Rates for Some Reactions Involving “Ca and “Ca. C. W. 
Cheng and J. D. King. 42, 475, 10-B1 (1980) (Abstr. in 236, 
319, 21-D10) 


Nucleosynthesis 


Lithium in Late-Type Giants. I. G and K Giants. David L. 
Lambert, James F. Dominy, and Svein Sivertsen. 235, 114, 
2-C6 (1980) 

Spallative Origin of Lithium in the Weak G-Band Stars. R. 
Canal, J. Isern, and B. Sanahuja. 235, 504, 8-C13 (1980) 
Convective Penetrations and Observable Consequences of 
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1.-Juliana Sackmann. 235, 554, 8-G8 (1980) 

On the “C(a,y)"*O Reaction and the Onset of the Core Helium 
Flash. Robert G. Spulak, Jr. 235, 565, 9-AS (1980) 

Isotopic Abundances of Magnesium in Five G and K Dwarfs. 
Jocelyn Tomkin and David L. Lambert. 235, 925, 14-G1 
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Anatomy of Successive Helium-Shel] Flashes: Stationary 
Shell Burning? /.-Juliana Sackmann. 235, 960, 15-B8 (1980) 

Barium Stars and the s-Process. Charles R. Cowley and Peter 
L. Downs. 236, 648, 26-E8 (1980) 

Neglect of D, T, and *He in advanced Stellar Evolution. 
Bibiana Cujec and William A. Fowler. 236, 658, 26-F4 (1980) 

26A1 from Red Giants. Henry Nérgaard. 236, 895, 31-A7 (1980) 

The Isotopic Composition of Galactic Cosmic-Ray Iron 
Nuclei. R. A. Mewaldt, J. D. Spalding, E. C. Stone, and R. 
E. Vogt. 236, L121, 33-B1 (1980) 
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237, 99, 35-B3 (1980) 

Theoretical Studies of Massive Stars. II. Evolution of a 15 Mo 
Star from Carbon Shell Burning to Iron Core Collapse. 
Warren M. Sparks and A. S. Endal. 237, 130, 35-D6 (1980) 

Analytic Solutions for Light Curves of Supernovae of Type II. 
W. David Arnett. 237, 541, 41-A4 (1980) 

Synthesis of **Al in Explosive Hydrogen Burning. M. Arnould, 
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Neutron Capture Time Scale of the s-Process, Estimated from 
s-Process Krypton in a Meteorite. Jun-ichi Matsuda, Roy S. 
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Evidence from Sodium-Abundance Variations among Red 
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Explosive Neon Burning and 2*Al Gamma-Ray Astronomy. S. 
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Magnesium. Phyllis S. Freier, Judy S. Young, and C. Jake 
Waddington. 240, L53, 86-F6 (1980) 
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Objects. Paul R. Shapiro and John N. Bahcall. 2A1, 1, 97-A4 
(1980) 

X-Ray Bursts from Thermonuclear Runaways on Accreting 
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Knots: Explosive Nucleosynthesis on a Minicomputer. M. 
D. Johnston and P. C. Joss. 2A2, 1124, 129-B5 (1980) 

Microscopic Calculation of the Beta-Decay of Medium-Mass 
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Spectrophotometry of the Supernova Remnant IC 443. Robert 
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Solar System: General 

The Prospects of Detecting Gravitational Background 
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Nebula. John S. Lewis and Ronald G. Prinn. 238, 357, 52-G9 

(1980) 

Chemical Energy in Cold-Cloud Aggregates: The Origin of 
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Spectrophotometry of a Planetary Nebula in the Irregular 
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The Ultraviolet Continua of the Nuclei of M31 and M81. 
Chi-Chao Wu, S. M. Faber, J. S. Gallagher, M. Peck, and 
B. M. Tinsley. 237, 290, 37-B12 (1980) 
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Discovery of Low-Redshift X-Ray Selected Quasars: New 
Clues to the QSO Phenomenon. J. E. Grindlay, J. E. 
Steiner, W. R. Forman, C. R. Canizares, and J. E. 
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241, 173, 98-G5 (1980) 
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Supermetallicity. Drake Deming. 236, 230, 20-E1 (1980) 
Chemical Composition of Stars in Globular Clusters: MS, M13, 
and M3. Catherine A. Pilachowski, George Wallerstein, and 

E. Myckky Leep. 236, 508, 25-A4 (1980) 
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931, 46-B1 (1980) 
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Isotopic Yields of Mg, Al from the Carbon and Neon Zones in 
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History of the Stellar Birthrate from Lithium Abundances in 
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The Chemical Composition of 26 Distant Late-Type 
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Supergiants and the Metallicity Gradient in the Galactic 
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The Chemical Evolution of the Solar Neighborhood. II. The 
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Black Hole Accretion Disks. William R. Stoeger, S.J. 235, 
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The Surface Chemistry of Stars. Il. Fractionated Accretion of 
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Sinking Filaments. Jonathan Arons and Susan M. Lea. 235, 
1016, 15-G1 (1980) 

Stability of Stationary, Spherical Accretion onto a 
Schwarzschild Black Hole. Vincent Moncrief. 235, 1038, 
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Z Camelopardalis at Standstill and in Eruption. Alan L. 
Kiplinger. 236, 839, 30-DS (1980) 
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Flux Distributions and Colors of Accretion Disks. Pornchai 
Pacharintanakul and Jonathan I. Katz. 238, 985, 62-B9 
(1980) 
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Theodore Simon, Walter L. Kelch, and Jeffrey L. Linsky. 
237, 72, 34-F8 (1980) 

Finite Force-Free Pulsar Atmosphere Models. E. Atlee 
Jackson. 237, 198, 36-B10 (1980) 
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Stars: Ba 1 
Barium Stars and the s-Process. Charles R. Cowley and Peter L. 
Downs . 236, 648, 26-E8 (1980) 

The Binary Nature of the Barium Stars. Robert D. McClure, J. 
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Detection of CO Emission at 1.3 Millimeters from the 
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Dupree, H. Gursky, L. Hartmann, J. Raymond, T. Matilsky, 
M. Burger, C. de Loore, E. L. van Dessel, P. Whitelock, J. 
Menzies, W. P. S. Meikle, R. D. Joseph, P. Sanford, G. 
Pollard, and M. C. W. Sandford. 237, 596, 41-E7 (1980) 

Ultraviolet, Visible, Infrared, and X-Ray Observations of 
Scorpius X-1. A. J. Willis, R. Wilson, P. Vanden Bout, F. 
Sanner, J. Black, R. J. Davis, A. K. Dupree, H. Gursky, L. 
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High-Resolution Polarization Observations inside Spectral 
Lines of Magnetic Ap Stars. III. Observations of 78 Virginis. 
Ermanno F. Borra. 235, 911, 14-F1 (1980) 

The Geometry of the Magnetic Field of 78 Virginis. Ermanno 
F. Borra. 235, 915, 14-F5 (1980) 

The Case for Membership of the 67 Day Cepheid S Vulpeculae 
in Vulpecula OB2. David G. Turner. 235, 146, 2-E10 (1980) 

By Henry Draper Number 

The Symbiotic Star HD 4174. S. E. Smith. 237, 831, 45-A8 
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Ross 640. P. L. Cottrell and Jesse L. Greenstein. 238, 941, 
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A Determination of the Orbit of GX 301-2. R. Kelley, S. 
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|4U 1223-62] A Determination of the Orbit of GX 301-2. R. 
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(1980) 


Stars: Interiors 
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Formation of Solar-Type Stars in Spherical Symmetry. II. 
Effects of Detailed Constitutive Relations. Karl-Heinz A. 
Winkler and Michael J. Newman. 238, 311, 52-D4 (1980) 
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and D. S. P. Dearborn. 239, 248, 68-F10 (1980) 

The Core Helium Flash with Two-dimensional Convection. 
Peter W. Cole and Robert G. Deupree. 239, 284, 69-B4 
(1980) 
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Taam. 2A1, 637, 104-F12 (1980) 

On Multiple-Shell Planetary Nebula Formation. Y. Tuchman 
and Z. Barkat. 2A2, 199, 116-C1 (1980) 
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The Long-Term Evolution of Accreting Carbon White Dwarfs. 
Ronald E. Taam. 242, 749, 123-E5 (1980) 

Axial Rotation, Tangled Magnetic Fields, and Theoretical 
Models of Very Massive Stars. Richard Stothers. 242, 756, 
123-E12 (1980) 

Convective Mixing in Extended Horizontal Branch Envelope 
Models: The sdB/sdO Transition. D. E. Winget and W. 
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(1980) 

Comparison of Predicted and Observed Spectral Energy 
Distribution of K and M Stars. I. Alpha Bootis. Gordon C. 
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F. Borra. 235, 915, 14-F5 (1980) 

Mercury in a Thin Layer in HgMn Stars: A Test of a Diffusion 
Model. Claude Mégessier, Georges Michaud, and Edward 
J. Weiler. 239, 237, 68-E11 (1980) 

Stellar Abundances from Line Statistics. Charles R. Cowley 
and G. C. L. Aikman. 2A2, 684, 122-G6 (1980) 

The Magnetic Fields of the Ap Stars. Ermanno F. Borra and J. 
D. Landstreet. 42, 421, 9-D1 (1980) (Abstr. in 236, 319, 
21-D10) 

Stars: Population II 

The Chemical Compositions of Stars in the Globular Cluster 47 
Tucanae aad the Old Disk Cluster NGC 2420. Catherine A. 
Pilachowski, R. Canterna, and George Wallerstein. 235, 
L21, 4-F9 (1980) 

CN Variations among Main-Sequence 47 Tucanae Stars. 
James E. Hesser and R. A. Bell. 238, L149, 64-E11 (1980) 

HD 137569: A Population II Ultraviolet-bright Spectroscopic 
Binary. C. T. Bolton and J. R. Thomson. 2A1, 1045, 111-B11 
(1980) 

Extremely Metal-Deficient Red Giants. I. A New 
Objective-Prism, Photometric, and Radial-Velocity Survey. 
Howard E. Bond. 44, 517, 33-A1 (1980) (Abstr. in 242, 434, 
118-F2) 

Stars: Pre—-Main-Sequence 

Radio Observations of Water Vapor, Hydroxyl, Silicon 
Monoxide, Ammonia, Carbon Monoxide, and Compact H 1 
Regions in the Vicinities of Suspected Herbig-Haro Objects. 
L. F. Rodriguez, J. M. Moran, P. T. P. Ho, and E. W. 
Gottlieb. 235, 845, 13-G7 (1980) 

Early Pre—-Main-Sequence Evolution with Deuterium Burning. 
1. Mazzitelli and M. Moretti. 235, 955, 15-B3 (1980) 

Formation of Solar-Type Stars in Spherical Symmetry. I. The 
Key Role of the Accretion Shock. Karl-Heinz A. Winkler 
and Michael J. Newman. 236, 201, 20-B13 (1980) 

Dynamical Consequences of a Stellar Wind in Herbig-Haro 
Objects. R. D. Schwartz and M. A. Dopita. 23%, 543, 25-D1 
(1980) 

Observations of a Compact H Region and Water Vapor 
Maser Sources in the Vicinity of the Herbig-Haro Objects 
7-11. A. D. Haschick, J. M. Moran, L. F. Rodriguez, B. F. 
Burke, P. Greenfield, and J. A. Garcia-Barreto. 237, 26, 
34-Cl (1980) 

Observations of Herbig-Haro Objects and Their Surrounding 
Dark Clouds. Paul T. P. Ho and Alan H. Barrett. 237, 38, 
34-C13 (1980) 

Protostellar Formation in Rotating Interstellar Clouds. III. 
Nonaxisymmetric Collapse. Alan Paul Boss . 237, 866, 45-D4 
(1980) 

Clumpy Molecular Clouds: A Dynamic Model 
Self-consistently Regulated by T Tauri Star Formation. 
Colin Norman and Joseph Silk. 238, 158, 50-G1 (1980) 

Emission Measures Derived from Far Ultraviolet Spectra of T 
Tauri Stars. Lawrence E. Cram, Mark S. Giampapa, and 
Catherine L. Imhoff. 238, 905, 61-C6 (1980) 

A Stellar-Wind Focusing Mechanism as an Explanation for 
Herbig-Haro Objects. Jorge Canté and Luis F. Rodriguez. 
239, 982, 79-C9 (1980) 

H2 Emission from Herbig-Haro Objects. J. H. Elias. 241, 728, 
105-G11 (1980) 

The Evolution of Protostars. Il. The Hydrostatic Core. Steven 
W. Stahler, Frank H. Shu, and Ronald E. Taam. 2A2, 226, 
116-D14 (1980) 

Observations and Interpretation of the Near-Infrared Line 
Spectra of T Tauri Stars. G. H. Herbig and D. R. 
Soderblom. 2A2, 628, 122-C1 (1980) 

Collapse and Equilibrium of Rotating, Adiabatic Clouds. Alan 


Paul Boss. 242, 699, 123-A11 (1980) 
Stars: Proper Motion 

Catalogs of Proper Motion Stars. Il. Stars Brighter than Visual 
Magnitudes 15 and South of Declination +30° with Annual 
Proper Motion between 0”7 and 1"0. O. J. Eggen. 43, 457, 
21-D2 (1980) (Abstr. in 238, 432, 53-F2) ; 

Classification of Stellar Populations and Luminosity Classes 
from Accurate Proper Motions. Liang-Tai George Chiu. 44, 
31, 24-D2 (1980) (Abstr. in 240, 374, 86-A12) 

Stars: Pulsation 

The Nature of Dwarf Cepheids. V. Analysis and Conclusions. 
Michel Breger. 235, 153, 2-F3 (1980) 

The Nonradial Mode Identification of 53 Persei during Late 
1977 and 1978: Erratum. M. A. Smith and R. J. Buta. 235, 
L123, 11-B13 (1980) (Orig. paper in 232, L193, 91-Bi) 

Nonradial Pulsations of Accretion Disks: The Nature of 
Quasi-periodic Oscillations in Dwarf Novae. H. M. Van 
Horn, F. Wesemael, and D. E. Winget. 235, L143, 17-A6 
(1980) 

Theoretical Period Ratios for RR Lyrae Variables and AQ 
Leonis. Arthur N. Cox, David S. King, and Stephen W. 
Hodson. 236, 219, 20-D3 (1980) 

The Cepheid Instability Strip. Robert G. Deupree. 236, 225, 
20-D9 (1980) 

The Structure of Alpha Virginis. II]. The Pulsation 
Characteristics. Andrew P. Odell. 236, 536, 25-C8 (1980) 
Linear, Nonadiabatic Analysis of Nonradial Oscillations of 
Massive Near Main Sequence Stars. Hideyuki Saio and 

John P. Cox. 236, 549, 25-D8 (1980) 

Micropulses, Drifting Subpulses, and Nonradial Oscillations of 
Neutron Stars. H. M. Van Horn. 236, 899, 31-Al1l1 (1980) 
On the Significance of Steady Mass Loss in Red Giants prior to 
Envelope Ejection Due to Pulsational Instability. Z. Barkat 

and Y. Tuchman. 237, 105, 35-B9 (1980) 

An Iterative Treatment of Double-Mode Pulsation. Norman R. 
Simon. 237, 175, 36-A1 (1980) 

Damping of Neutron Star Pulsations by Weak Interaction 
Processes. R. F. Sawyer. 237, 187, 36-A13 (1980) 

Modal Selection in Pulsating Stars. Norman R. Simon, Arthur 
N. Cox, and Stephen W. Hodson. 237, 550, 41-B1 (1980) 
Radial and Nonradial Periods in Delta Scuti Stars. I. Multiple 

Periods of 38 Cancri. Michel Breger. 237, 850, 45-C1 (1980) 

Pulsational Mode-Typing in Line Profile Variables. I. Four 
Beta Cephei Stars. Alfredo J. Campos and Myron A. Smith. 
238, 250, 51-F11 (1980) 

Pulsational Mode-Typing in Line Profile Variables. Il. p 
Puppis and 6 Scuti. Alfredo J. Campos and Myron A. Smith. 
238, 667, 57-F7 (1980) 

Torsional Oscillations in Neutron Star Crusts. Carl J. Hansen 
and Denis F. Cioffi. 238, 740, 58-E5 (1980) 

The Evolution of Rapid Oscillations in an Outburst of a Dwarf 
Nova. Roger H. Hildebrand, Earl J. Spillar, John 
Middleditch, Joseph J. Patterson, and Rae F. Stiening . 238, 
L145, 64-E7 (1980) 

GD 385: A New ZZ Ceti Variable. G. Fontaine, J. T. McGraw, 
L. Coleman, P. Lacombe, J. Patterson, and G. Vauclair. 
239, 898, 78-D8 (1980) 

The Structure of the Cepheid Instability Strip. Bruce C 
Cogan. 239, 941, 78-G9 (1980) 

Hard X-Ray Pulses from 4U 0900-40. R. Staubert, E. 
Kendziorra, W. Pietsch, C. Reppin, J. Triimper, and W. 
Voges. 239, 1010, 79-E9 (1980) 

The Beat Cepheid V367 Scuti and NGC 6649. Susan L. 
Barrell. 240, 145, 83-E12 (1980) 

Pulsational Mode-typing in Line Profile Variables. III 
Multimode Behavior in 12 Lacertae. Myron A. Smith. 240, 
149, 83-F2 (1980) 

Stability of Nonradial g*-Mode Pulsations in | Mo Models. 
Hideyuki Saio. 240, 685, 91-C7 (1980) 
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Stars: Pulsation—C ontinued 

Period Stability of the Pulsating White Dwarf R548 (= ZZ 
Ceti). R. J. Stover, James E. Hesser, Barry M. Lasker, R. E. 
Nather, and E. L. Robinson. 2A®, 865, 94-E13 (1980) 

Hercules X-1 Hard X-Ray Pulsations Observed from HEAO /. 
D. E. Gruber, J. L. Matteson, P. L. Nolan, F. K. Knight, W. 
A. Baity, R. E. Rothschild, L. E. Peterson, J. A. Hoffman, 
A. Scheepmaker, W. A. Wheaton, F. A. Primini, A. M. 
Levine, and W. H. G. Lewin. 240, L127, 96-B4 (1980) 

33 Second X-Ray Pulsations in AE Aquarii. Joseph Patterson, 
David Branch, Guido Chincarini, and Edward L. Robinson. 
240, L133, 96-B9 (1980) 

On the Origin and Persistence of Long-Period Pulsating X-Ray 
Sources. R. F. Elsner, P. Ghosh, and F. K. Lamb. 2A1, 
L155, 113-B10 (1980) 

Ordered Linear Polarization Changes in Betelgeuse. Daniel P. 
Hayes. 2A1, L165, 113-C5 (1980) 

Thermal Limit Cycle Oscillations on the Surface of Accreting 
Neutron Stars—X-Ray Bursters. Manuel Barranco, J. 
Robert Buchler, and Mario Livio. 2A2, 1226, 130-B10 (1980) 

A Connection between Macroturbulence and Nonradial 
Oscillations in Late-Type Stars. Myron A. Smith. 242, L115, 
125-F1 (1980) 

Nonradial m-Mode Changes in the 53 Persei Variable 22 
Orionis. Myron A. Smith. 42, 261, 6-E1 (1980) (Abstr. in 235, 
680, 10-C4) 

Asymptotic Approximations for Stellar Nonradial Pulsations. 
Monique Tassoul. 43, 469, 21-F1 (1980) (Abstr. in 239, 761, 
75-G2) 

Stars: Radio Radiation 

Observations of R Aquarii. Hugh M. Johnson. 237, 840, 45-B4 
(1980) 

VLA Radio Continuum Measurements of Mass Loss from 
Early-Type Stars. David C. Abbott, John H. Bieging, Ed 
Churchwell, and Joseph P. Cassinelli. 238, 196, 51-B11 
(1980) 

Radio Emission from the Wolf-Rayet Star HD 192163 in NGC 
6888. Héléne R. Dickel, Harm J. Habing, and Richard 
Isaacman. 238, L39, 54-D1 (1980) 

The Quiescent Radio Spectra of SS 433. E. R. Seaquist, W. 
Gilmore, G. J. Nelson, W. J. Payten, and O. B. Slee. 2A1, 
L77, 107-E5 (1980) 

Stars: Rotation 

The Effect of Macroscopic Motions on Spectral-Line Shapes. 
Alan H. Karp and James A. Fillmore. 236, 294, 21-B11 
(1980) 

Protostellar Formation in Rotating Interstellar Clouds. III. 
Nonaxisymmetric Collapse. Alan Paul Boss . 237, 866, 45-D4 
(1980) 

Hydromagnetic Rotational Braking of Magnetic Stars. Robert 
C. Fleck, Jr. 2A®, 218, 84-D4 (1980) 

33 Second X-Ray Pulsations in AE Aquarii. Joseph Patterson, 
David Branch, Guido Chincarini, and Edward L. Robinson. 
240, L133, 96-B9 (1980) 

Rapid Oscillations in Cataclysmic Variables. 1V. WZ Sagittae. 
Joseph Patterson. 2A1, 235, 99-E7 (1980) 

Effects of Stellar Rotation on Spectral Classification. Arne 
Slettebak, Thomas J. Kuzma, and George W. Collins I. 
242, 171, 116-Al (1980) 

Stellar Winds, Fast Rotators, and Magnetic Acceleration. 
Steven Nerney. 2A2, 723, 123-C7 (1980) 

Axial Rotation, Tangled Magnetic Fields, and Theoretical 
Models of Very Massive Stars. Richard Stothers . 242, 756, 
123-E12 (1980) 

Rotational Modulation of Chromospheric Variations of 
Main-Sequence Stars. R. W. Stimets and R. Giles. 2A2, L37, 
119-C10 (1980) 

Stars: RR Lyrae 

Theoretical Period Ratios for RR Lyrae Variables and AQ 

Leonis. Arthur N. Cox, David S. King, and Stephen W. 


Hodson. 23%, 219, 20-D3 (1980) 
Stars: S-Type 

On the e 'II-X '£* and 'S*-X '2* Transitions of ZrO Related to 
S Star Spectra. P. S. Murty. 240, 363, 86-A1 (1980) 

Visible Spectrum of 7' Gruis: Identification of New e 'TI-X '=* 
and '=*-X '=* Bands of ZrO. P. S. Murty. 240, 585, 90-C1 
(1980) 

Discovery of the First SC Star in the Magellanic Clouds. 
Harvey B. Richer and Jay A. Frogel. 242, L9, 119-A9 (1980) 

Spectral Types of S and SC Stars on the Revised MK System. 
Philip C. Keenan and Patricia C. Boeshaar. 43, 379, 19-C2 
(1980) (Abstr. in 238, 1160, 64-A9) 

Stars: Semiregular Variables 

The Symbiotic Star HD 4174. S. E. Smith. 237, 831, 45-A8 
(1980) 

Stars: Short-Period Variables 

Stepanyan’s Star: A New Eclipsing Cataclysmic Variable. 
Keith Horne. 242, L167, 131-C7 (1980) 

Stars: Spectral Classification 

On the Nature of Cygnus OB2 Number 12. Steven P. Souza 
and Barry L. Lutz. 235, L87, 10-G6 (1980) 

Effects of Stellar Rotation on Spectral Classification. Arne 
Slettebak, Thomas J. Kuzma, and George W. Collins I. 
2A2, 171, 116-Al (1980) 

Three New Hydrogen-deficient B-Type Stars. John S. 
Drilling . 2A2, L43, 119-D1 (1980) 

Revised MK Spectral Types for G, K, and M Stars. Philip C. 
Keenan and Ronald E. Pitts . 42, 541, 11-C1 (1980) (Abstr. in 
236, 1055, 32-F1) 

Spectral Types of S and SC Stars on the Revised MK System. 
Philip C. Keenan and Patricia C. Boeshaar. 43, 379, 19-C2 
(1980) (Abstr. in 238, 1160, 64-A9) 

An Atlas of Yellow-Red OB Spectra. Nolan R. Walborn. 44, 
535, 33-C1 (1980) (Abstr. in 242, 434, 118-F2) 

Stars: Spectrum Variables 

On the Nature of Cygnus OB2 Number 12. Steven P. Souza 
and Barry L. Lutz. 235, L87, 10-G6 (1980) 

A Radio Flare in SS 433. D. S. Heeschen and Suzanne E. 
Hammond. 235, L129, 16-G6 (1980) 

Variations in the Mass Flow from { Puppis. Theodore P. Snow, 
Jr., Gary A. Wegner, and Paul B. Kunasz. 238, 643, 57-D11 
(1980) 

The Spectrum Variations of HD 153919. G. G. Fahlman and 
G. A. H. Walker. 240, 169, 83-G8 (1980) 

Stars: Stellar Dynamics 

Galaxy Collisions: A Preliminary Study. R. H. Miller and B. F. 
Smith. 235, 421, 7-C10 (1980) 

On the Three-dimensional Shapes of Elliptical Galaxies. R. H. 
Miller and B. F. Smith. 235, 793, 13-B12 (1980) 

Gas as a Tracer of Barred Spiral Dynamics. Robert H. Sanders 
and Allan D. Tubbs . 235, 803, 13-D5 (1980) 

The Effect of Mass Loss on the Dynamical Evolution of a 
Stellar System: Analytic Approximations. J. G. Hills. 235, 
986, 15-D7 (1980) 

Cosmological N-Body Simulations of Galaxy Merging. Sverre 
J. Aarseth and §. Michael Fall. 236, 43, 18-DS (1980) 

Supernovae in Planetary Systems. Samuel C. Vila. 236, 645, 
26-ES (1980) 

Anisotropic Velocity Distributions in M87: Is a Supermassive 
Black Hole Necessary? Martin J. Duncan and J. Craig 
Wheeler. 237, L27, 42-E2 (1980) 

Scale-Free, Axisymmetric Galaxy Models with Little Angular 
Momentum. Douglas O. Richstone . 238, 103, 50-B11 (1980) 

The Restricted Three-Body Problem Including Radiation 
Pressure. Donald W. Schuerman. 238, 337, 52-F2 (1980) 

Self-gravitating Gas Flow in Barred Spiral Galaxies. James M. 
Huntley. 238, 524, 56-B9 (1980) 

A Binding-Energy Criterion for the Dynamical Stability of 
Spherical Stellar Systems in General Relativity. James R. 
Ipser. 238, 1101, 63-D1 (1980) 
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Higher Order Fluid Equations for Multicomponent 
Nonequilibrium Stellar (Plasma) Atmospheres and Star 
Clusters. S. Cuperman, I. Weiss, and M. Dryer. 239, 345, 
69-G1 (1980) 

Star Clusters Containing Massive, Central Black Holes. III. 
Evolution Calculations. Alan B. Marchant and Stuart L. 
Shapiro. 239, 685, 74-G11 (1980) 

Potential in the Central Bar Structure. Victor Szebehely, John 
Lundberg, and William J. McGahee . 239, 880, 78-C4 (1980) 

Galactic Spiral Shocks: Vertical Structure, Thermal Phase 
Effects, and Self-Gravity. Allan D. Tubbs. 239, 882, 78-C6 
(1980) 

The Equilibrium of a Galactic Bar. Peter O. Vandervoort. 240, 
478, 89-B1 (1980) 

Are Binaries Concentrated toward the Centers of Open 
Clusters? Helmut A. Abt. 2A1, 275, 100-A7 (1980) 

The Nonaxisymmetric Configurations of Uniformly Rotating 
Polytropes. Peter O. Vandervoort. 2A1, 316, 100-D8 (1980) 

Properties of Solutions to Integral Master Equations for 
Closed and Open Stellar Systems. Henry E. Kandrup. 2A1, 
334, 100-E12 (1980) 

Random Gravitational Encounters and the Evolution of 
Spherical Systems. VIII. Clusters with an Initial 
Distribution of Binaries. Lyman Spitzer, Jr. and Robert D. 
Mathieu. 2A1, 618, 104-E7 (1980) 

Computer Simulations of Environmental Influences on Galaxy 
Evolution in Dense Clusters. I. Ram-Pressure Stripping 
Rida Farouki and Stuart L. Shapiro. 2A1, 928, 109-G2 (1980) 

N-Body Simulations of Slow Tidal Encounters and the 
Formation of Galactic Halos. Avishai Dekel, Myron Lecaer, 
and Jacob Shaham. 2A1, 946, 110-A8 (1980) 

The Dynamical Evolution of NGC 5128. Allan D. Tubbs. 241, 
969, 110-C7 (1980) 

Stability Theory of the Orbit-averaged Boltzmann Equation. 
James R. Ipser and Henry E. Kandrup. 2A1, 1141, 112-Bil 
(1980) 

Late Core Collapse in Star Clusters and the Gravothermal 
Instability. Haldan Cohn. 242, 765, 123-F7 (1980) 

A Reinvestigation of the Standard Model for the Dynamics of a 
Massive Black Hole in a Globular Cluster. D. N. C. Lin and 
Scott Tremaine . 242, 789, 124-A3 (1980) 

Numerical Models of Star Clusters with a Central Black Hole. 
I. Adiabatic Models. Peter Young. 242, 1232, 130-C2 (1980) 

A Numerical Model for a Triaxial Stellar System in Dynamical 
Equilibrium. Il. Some Dynamical Features of the Model. 
David Merritt. 43, 435, 21-A2 (1980) (Abstr. in 239, 763, 
75-G4) 

Stars: Stellar Statistics 

Implications of Emission Zone Limits for the 
Rudermar-Sutherland Pulsar Model. John J. Matese and 
Daniel P. Whitmire . 235, 587, 9-B13 (1980) 

Determination of the Upper Mass Limit for Stars Producing 
White-Dwarf Remnants. W. Romanishin and J. R. P. Angel. 
235, 992, 15-D13 (1980) 

Aspects of Pulsar Evolution. F. §. Fujimura and C. F. Kennel. 
236, 245, 20-F2 (1980) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXXVII. The Energy Distributions of 23 
Galactic Globular Clusters. Gary A. Welch and Arthur D. 
Code. 236, 798, 30-A2 (1980) 

A Six-Month X-Ray Survey of the Large Magellanic Cloud 
with the HEAO / Scanning Modulation Collimator: 
Erratum. M. D. Johnston, H. V. Bradt, and R. E. Doxsey. 
236, 1056, 32-F2 (1980) (Orig. paper in 233, 514, 98-C5) 

The Luminosity Function of Hot White Dwarfs. Richard F. 
Green. 238, 685, 58-A1 (1980) 

History of the Stellar Birthrate from Lithium Abundances in 
Red Giants. John M. Scalo and Glenn E. Miller. 239, 953, 
79-A8 (1980) 

The Upper Limit to the Rate of Formation of Neutron Stars in 


the Galaxy. Il. J. G. Hills. 240, 242, 84-E14 (1980) 

The Chemical Evolution of the Solar Neighborhood. II. The 
Age-Metallicity Relation and the History of Star Formation 
in the Galactic Disk. Bruce A. Twarog. 242, 242, 116-F2 
(1980) 

The Evolution of Supernova Remnants in Different Galactic 
Environments, and its Effects on Supernova Statistics. 
Minas Kafatos, Sabatino Sofia, Frederick Bruhweiler, and 
Theodore Gull. 242, 294, 117-B12 (1980) 

The Luminosity Function for Planetary Nebulae and the 
Number of Planetary Nebulae in Local Group Galaxies. 
George H. Jacoby. 42, 1, 1-A2 (1980) (Abstr. in 234, 1154, 
123-D1) 

Classification of Stellar Populations and Luminosity Classes 
from Accurate Proper Motions. Liang-Tai George Chiu. 44, 
31, 24-D2 (1980) (Abstr. in 240, 374, 86-A12) 

Stars: Subdwarfs 

CN Variations among Main-Sequence 47 Tucanae Stars. 
James E. Hesser and R. A. Bell. 238, L149, 64-E11 (1980) 

The Discovery of a O Subdwarf in the Globular Cluster NGC 
6712. R. A. Remillard, C. R. Canizares, and J. E. 
McClintock. 240, 109, 83-C2 (1980) 

Four Probable Late Subdwarfs with Extreme Metal 
Deficiency. Thomas B. Ake and Jesse L. Greenstein. 240, 
859, 94-E7 (1980) 

A Hot Blue Star near the Center of the Remnant of Supernova 
A.D 1006. Francois Schweizer and John Middleditch. 2A1, 
1039, 111-B5 (1980) 

Degenerate Stars. XII. Recognition of Hot Nondegenerates. 
Jesse L. Greenstein. 2A2, 738, 123-D8 (1980) 

Convective Mixing in Extended Horizontal Branch Envelope 
Models: The sdB/sdO Transition. D. E. Winget and W. 
Cabot. 242, 1166, 129-E5 (1980) 

Stars: Supergiants 

The Variable Ha P Cygni Profile of Alpha Camelopardalis: 
09.5 la. Dennis Ebbets. 235, 97, 2-B2 (1980) 

Convective Penetrations and Observable Consequences of 
Helium Shell Flashes in 3 and 6Mo Red Supergiants. 
1.-Juliana Sackmann. 235, 554, 8-G8 (1980) 

The C tv Resonance Lines in B and Early A Supergiants. Anne 
B. Underhill. 235, L149, 17-A11 (1980) 

Hybrid Atmospheres and Winds in Supergiant Stars. L. 
Hartmann, A. K. Dupree, and J. C. Raymond. 236, L143, 
33-C8 (1980) 

Studies of Luminous Stars in Nearby Galaxies. V. The Local 
Group Irregulars NGC 6822 and IC 1613. Roberta M. 
Humphreys. 238, 65, 49-F6 (1980) 

The Ca u K Line in Deneb. R. F. Griffin and R. Griffin. 238, 
217, 51-D5 (1980) 

The Effective Temperature, Radius, Rate of Mass Loss, and 
Luminosity of P Cygni, HD 190603, «x Cassiopeiae, and p 
Leonis: Erratum. Anne B. Underhill. 239, 414, 70-E1 (1980) 
(Orig. paper in 234, 528, 114-B13) 

Ultraviolet Spectroscopy of F and G Supergiants with /UE. 1. 
First Results on Cepheid Variables. Sidney B. Parsons . 239, 
555, 73-D13 (1980) 

The Size and Surface Brightness of the Circumstellar Gas Shell 
Surrounding Betelgeuse. R. K. Honeycutt, A. P. Bernat, J. 
E. Kephart, C. E. Gow, M. T. Sandford II, and D. L. 
Lambert. 239, 565, 73-E11 (1980) 

A Suggestion Concerning the Generation of the Physical State 
of Stellar Mantles. Anne B. Underhill. 240, L153, 96-C13 
(1980) 

The Chemical Composition of 26 Distant Late-Type 
Supergiants and the Metallicity Gradient in the Galactic 
Disk. R. Earle Luck and Howard E. Bond. 2A1, 218, 99-D1 
(1980) 

Studies of Luminous Stars in Nearby Galaxies. VI. The 
Brightest Supergiants and the Distance to M33. Roberta M. 
Humphreys. 2A1, 587, 104-B10 (1980) 
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Stars: Supergiants—C ontinued 

Studies of Luminous Stars in Nearby Galaxies. VII. The 
Brightest Blue Stars in the Spiral Galaxies M101 and NGC 
2403. Roberta M. Humphreys. 241, 598, 104-C11 (1980) 

IUE Observations of a Luminous M Supergiant That Exhibits 
Emission Continuum in the Far Ultraviolet. A. G. 
Michalitsianos, M. Kafatos, and R. W. Hobbs. 2A1, 774, 
106-D3 (1980) 

A New Flash Mixing. /.-Juliana Sackmann. 2A1, L37, 102-E11 
(1980) 

Ordered Linear Polarization Changes in Betelgeuse. Daniel P. 
Hayes. 241, L165, 113-C5 (1980) 

The Occultation of 119 Tauri and the Effective Temperatures 
of Three M Supergiants. Nathaniel M. White. 242, 646, 
122-D8 (1980) 

The Angular Diameters of Supergiant Stars from Speckle 
Interferometry. Gary L. Welter and Simon P. Worden. 2A2, 
673, 122-F8 (1980) 

Stellar Winds, Fast Rotators, and Magnetic Acceleration. 
Steven Nerney. 242, 723, 123-C7 (1980) 

The Structure of OH Masers around Late-Type Stars. P. F. 
Bowers, M. J. Reid, K. J. Johnston, J. H. Spencer, and J. 
M. Moran. 2A2, 1088, 128-F9 (1980) 

Formation of Chromospheric Resonance Line Profiles in 
Supergiants. Gibor S. Basri. 242, 1133, 129-B14 (1980) 

HV 11417: A Peculiar M Supergiant in the Small Magellanic 
Cloud. Jonathan H. Elias, Jay A. Frogel, and Roberta M. 
Humphreys. 2A2, L13, 119-B1 (1980) 

On the Stellar Content and Structure of the Spiral Galaxy M33. 
Roberta M. Humphreys and Allan Sandage. 44, 319, 29-E2 
(1980) (Abstr. in 241, 849, 107-B11) 

Stars: Supernovae 

A Thomas-Fermi Model of Warm Nuclei. J. Robert Buchler 
and Richard I. Epstein. 235, L91, 10-G10 (1980) 

Supernovae in Planetary Systems. Samuel C. Vila. 236, 645, 
26-ES (1980) 

Relativistic Blast Waves that Accelerate. Paul R. Shapiro. 
236, 958, 31-F1 (1980) 

Explosive Supernova Core Overturn and Mass Ejection. 
Stirling A. Colgate and A. G. Petschek. 2%, L115, 33-A10 
(1980) 

Analytic Solutions for Light Curves of Supernovae of Type II. 
W. David Arnett. 237, 541, 41-A4 (1980) 

Supernovae in Molecular Clouds. J. Craig Wheeler, T. J. 
Mazurek, and A. Sivaramakrishnan. 237, 781, 44-D13 (1980) 

Supernova Shock Acceleration of Cosmic Rays in the Galaxy. 
R. D. Blandford and Jeremiah P. Ostriker. 237, 793, 44-E11 
(1980) 

Synthesis of **Al in Explosive Hydrogen Burning. M. Arnould, 
H. Nérgaard, F.-K. Thielemann, and W. Hillebrandt. 237, 
931, 46-B1 (1980) 

The Luminosity of Type I Supernovae. Stirling A. Colgate, 
Albert G. Petschek, and John T. Kriese. 237, L81, 47-Eil 
(1980) 

Isotopic Yields of Mg, Al from the Carbon and Neon Zones in 
the Explosion of a Massive Star. John A. Morgan. 238, 674, 
57-G1 (1980) 

Homologously Collapsing Stellar Cores. Peter Goldreich and 
Stephen V. Weber. 238, 991, 62-C1 (1980) 

Neutrino Mediated Shocks in Supernovae. Demosthenes 
Kazanas . 238, 998, 62-C8 (1980) 

Explosive Neon Burning and **Al Gamma-Ray Astronomy. S. 
E. Woosley and Thomas A. Weaver. 238, 1017, 62-D3 (1980) 

Stellar Winds, Supernovae, and the Origin of the H 1 
Supershells. Frederick C. Bruhweiler, Theodore R. Gull, 
Minas Kafatos, and Sabatino Sofia. 238, L27, 54-C2 (1980) 

Rayleigh-Taylor Driven Supernova Explosions: A 
Two-Jimensional Numerical Study. Mario Livio, J. Robert 
Buchler, and Stirling A. Colgate . 238, L139, 64-E2 (1980) 


A Radioactive Excitation Source Model for the Late Time 
Spectra of Type I Supernovae. Roland E. Meyerott. 239, 
257, 68-GS5 (1980) 

Neutrino Energy Equilibration Models. David L. Tubbs, 
Thomas A. Weaver, Richard L. Bowers, James R. Wilson, 
and David N. Schramm. 239, 271, 69-AS (1980) 

Supernova Radio Remnants and the Filling Factor of the Hot 
Interstellar Medium. J. C. Higdon and R. E. Lingenfelter. 
239, 867, 78-B4 (1980) 

Nonuniform Abundances in Young Supernova Remnants. W. 
David Arnett. 240, 105, 83-B12 (1980) 

A Search for Prompt Transient Emission of High Energy 
y-Rays (> 10" eV) from Supernovae. D. J. Fegan, D. 
O'Brien, C. T. O' Sullivan, and B. McBreen. 248, 344, 85-F6 
(1980) 

Dynamical Determination of the Mass Ejected by the 
Cassiopeia A Supernova. K. Brecher and 1. Wasserman. 
240, L105, 92-B12 (1980) 

Neutrino Emission from a Supernova Shock. H. A. Bethe, J. 
H. Applegate, and G. E. Brown. 2A1, 343, 100-F7 (1980) 
Seed Abundances for r-Processing in the Helium Shells of 
Supernovae. J. J. Cowan, A. G. W. Cameron, and J. W. 

Truran. 2A1, 1090, 111-F1 (1980) 

The Discovery of Optical Emission from the SNR G126.2+1.6. 
William P. Blair, Robert P. Kirshner, T. R. Gull, D. L. 
Sawyer, and R. A. R. Parker. 242, 592, 121-G2 (1980) 

The Long-Term Evolution of Accreting Carbon White Dwarfs. 
Ronald E. Taam. 2A2, 749, 123-ES (1980) 

The Chemical Abundances of the Cassiopeia A Fast-moving 
Knots: Explosive Nucleosynthesis on a Minicomputer. M. 
D. Johnston and P. C. Joss. 2A2, 1124, 129-B5 (1980) 

The Infrared Echo of a Supernova in a Dust Cloud. Edward L. 
Wright. 242, L23, 119-B11 (1980) 

Stellar Weak-Interaction Rates for sd-Shell Nuclei. 1. Nuclear 
Matrix Element Systematics with Application to **Al and 
Selected Nuclei of Importance to the Supernova Problem. 
George M. Fuller, William A. Fowler, and Michael J. 
Newman. 42, 447, 9-F1 (1980) (Abstr. in 236, 320, 21-D11) 

Stars: U Geminorum 

Nonradial Pulsations of Accretion Disks: The Nature of 
Quasi-periodic Oscillations in Dwarf Novae. H. M. Van 
Horn, F. Wesemael, and D. E. Winget. 235, L143, 17-A6 
(1980) 

Phase Variability in the Rapid Optical Oscillations of SS 
Cygni. Keith Horne and Richard Gomer. 237, 845, 45-B9 
(1980) 

Accretion Disks in Cataclysmic Variables. I. The 
Eclipse-related Phase Shifts in DQ Herculis and UX Ursae 
Majoris. Jacobus A. Petterson. 2A1, 247, 99-F5 (1980) 

Stars: Variables 

Variable Mass Flux in the Be Star 59 Cygni. V. Doazan, L. V. 
Kuhi, and R. N. Thomas. 235, L17, 4-F5 (1980) 

The Nonradial Mode Identification of 53 Persei during Late 
1977 and 1978: Erratum. M. A. Smith and R. J. Buta. 235, 
L123, 11-B13 (1980) (Orig. paper in 232, L193, 91-B1) 

Nonradial Pulsations of Accretion Disks: The Nature of 
Quasi-periodic Oscillations in Dwarf Novae. H. M. Van 
Horn, F. Wesemael, and D. E. Winget. 235, L143, 17-A6 
(1980) 

FG Sagittae—1975 to 1978. J. G. Cohen and A. C. Phillips. 
237, 99, 35-B3 (1980) 

A Precise Position and Optical Identification for 4U 2129+47: 
X-Ray Heating and a 5.2 Hour Binary Period: Erratum. 
John Thorstensen, Philip Charles, Stuart Bowyer, U. G. 
Briel, R. E. Doxsey, R. E. Griffiths, and D. A. Schwartz. 
237, L25, 38-E12 (1980) (Orig. paper in 233, L57, 101-D4) 

The Energy Distributions of Classical Metallic-Line Stars. M. 
C. Lane and John B. Lester. 238, 210, 51-C12 (1980) 

The Evolution of Rapid Oscillations in an Outburst of a Dwarf 
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Nova. Roger H. Hildebrand, Earl J. Spillar, John 
Middleditch, Joseph J. Patterson, and Rae F. Stiening. 238, 
L145, 64-E7 (1980) 

Optical Identification of H0123+075 and 4U 1137-65: Hard 
X-Ray Emission from RS Canum Venaticorum Systems. M. 
Garcia, S. L. Baliunas, M. Conroy, M. D. Johnston, E. 
Ralph, W. Roberts, D. A. Schwartz, and J. Tonry. 2A0, 
L107, 92-C1 (1980) 

On the Rapid Variability of AM Herculis. Robert J. Panek. 
2A1, 1077, 111-E1 (1980) 

Ordered Linear Polarization Changes in Betelgeuse. Daniel P. 
Hayes. 241, L165, 113-C5 (1980) 

Einstein X-Ray Observations of Proxima Centauri and the 
Surrounding Region. Bernhard M. Haisch, Jeffrey L. 
Linsky, F. R. Harnden, Jr., Robert Rosner, Frederick D. 
Seward, and G. S. Vaiana. 2A2, L99, 125-D12 (1980) 

A 5.57 HR Modulation in the Optical Counterpart of 2S 
1822-371. K. O. Mason, J. Middleditch, J. E. Nelson, N. E. 
White, P. Seitzer, 1. R. Tuohy, and L. K. Hunt. 2A2, L109, 
125-E9 (1980) 

Stars: Visual Multiples 

Are Binaries Concentrated toward the Centers of Open 
Clusters? Helmut A. Abt. 241, 275, 100-A7 (1980) 

Speckle Interferometric Measurements of Binary Stars. V. 
Harold A. McAlister and Francis C. Fekel. 43, 327, 18-A2 
(1980) (Abstr. in 238, 433, 53-F3) 

Visual Multiples. IV. Radial Velocities of 13 Systems. 
Elizabeth Roemer and Netra B. Sanwal. 43, 547, 23-Al 
(1980) (Abstr. in 239, 762, 75-G3) 

Visual Multiples. V. Radial Velocities of 160 Systems. Helmut 
A. Abt, Netra B. Sanwal, and Saul G. Levy. 43, 549, 23-A3 
(1980) (Abstr. in 239, 763, 75-G4) 

Micrometer Observations of Double Stars and New Pairs. X. 
W. D. Heintz. 44, 111, 26-A2 (1980) (Abstr. in 240, 974, 
95-Fi1) 

Scanner Studies of Composite Spectra. I. Dwarfs. W. /. 
Beavers and D. B. Cook. 44, 489, 32-E1 (1980) (Abstr. in 
242, 433, 118-F1) 

Stars: Weak-Line 

Extremely Metal-Deficient Red Giants. I. A New 
Objective-Prism, Photometric, and Radial-Velocity Survey. 
Howard E. Bond. 44, 517, 33-A1 (1980) (Abstr. in 242, 434, 
118-F2) 

Stars: White Dwarfs 

Masses and Radii of White-Dwarf Stars. IV. The Two-Color 
Diagram. Harry L. Shipman and Christine A. Sass. 235, 177, 
3-Al (1980) 

The Surface Chemistry of Stars. I. Diffusion of Heavy Ions in 
White Dwarf Envelopes. Charles Alcock and Andrei 
Illarionov . 235, 534, 8-F2 (1980) 

The Surface Chemistry of Stars. II. Fractionated Accretion of 
Interstellar Matter. Charles Alcock and Andrei Illarionov. 
235, 541, 8-F6 (1980) 

Determination of the Upper Mass Limit for Stars Producing 
White-Dwarf Remnants. W. Romanishin and J. R. P. Angel. 
235, 992, 15-D13 (1980) 

Evidence for the Degenerate Dwarf Nature of Cygnus X-2. G. 
Branduardi, N. D. Kylafis, D. Q@. Lamb, and K. O. Mason. 
235, L153, 17-B1 (1980) 

Helium Runaways in White Dwarfs. Ronald E. Taam. 237, 
142, 35-E4 (1980) 

Astrophysical Tests of Scale-Covariant Gravity Theories. V. 
N. Mansfield and §. Malin. 237, 349, 38-A9 (1980) 

Carbon in White Dwarfs. Francesca D'Antona and Italo 
Mazzitelli. 238, 229, 51-E3 (1980) 

The Luminosity Function of Hot White Dwarfs. Richard F. 
Green. 238, 685, 58-Al (1980) 

Ultraviolet Spectrum Synthesis of the Helium White Dwarf 
Ross 640. P. L. Cottrell and Jesse L. Greenstein. 238, 941, 


61-F1 (1980) 

White Dwarf Rotation and the Shapes of Nova Remnants. 
Ralph L. Fiedler and T. W. Jones. 239, 253, 68-G1 (1980) 
GD 385: A New ZZ Ceti Variable. G. Fontaine, J. T. McGraw, 
L. Coleman, P. Lacombe, J. Patterson, and G. Vauclair. 

239, 898, 78-D8 (1980) 

Radial Accretion of H-rich Material onto a He White Dwarf. 
G. Siegfried Kutter and Warren M. Sparks. 239, 988, 79-D1 
(1980) 

The Coronae of 40 Eridani. Webster Cash, Philip Charles, and 
H. M. Johnson. 239, L23, 70-G8 (1980) 

The White Dwarf Companion of the Barium Star { Capricorni. 
Erika Béhm-Vitense . 239, L79, 76-C12 (1980) 

Period Stability of the Pulsating White Dwarf R548 (= ZZ 
Ceti). R. J. Stover, James E. Hesser, Barry M. Lasker, R. E. 
Nather, and E. L. Robinson. 2A0, 865, 94-E13 (1980) 

33 Second X-Ray Pulsations in AE Aquarii. Joseph Patterson, 
David Branch, Guido Chincarini, and Edward L. Robinson. 
240, L133, 96-B9 (1980) 

Rapid Oscillations in Cataclysmic Variables. IV. WZ Sagittae. 
Joseph Patterson. 2A1, 235, 99-E7 (1980) 

Cyclotron Absorption in Accreting Magnetic White Dwarfs. 
G. Chanmugam. 2A1, 1122, 112-A5 (1980) 

The Collapse of Carbon-Oxygen White Dwarfs. R. Canal, J. 
Isern, and J. Labay. 2A1, L33, 102-E7 (1980) 

An Absorption Line in the Ultraviolet Spectrum of 40 Eridani 
B. Jesse L. Greenstein. 241, L89, 107-F1 (1980) 

Calcium and Magnesium (7?) in the Helium White Dwarf GD 
401. P. L. Cottrell and Jesse L. Greenstein. 242, 195, 
116-B11 (1980) 

The Surface Chemistry of Stars. III. The Electric Field of a 
Chemically Inhomogeneous Star. Charles Alcock. 242, 710, 
123-B8 (1980) 

Degenerate Stars. XII. Recognition of Hot Nondegenerates. 
Jesse L. Greenstein. 242, 738, 123-D8 (1980) 

The Long-Term Evolution of Accreting Carbon White Dwarfs. 
Ronald E. Taam. 2A2, 749, 123-ES (1980) 

Acoustic Fluxes in White Dwarfs. J.-P. Arcoragi and G. 
Fontaine . 2A2, 1208, 130-A6 (1980) 

Extreme-UV and Far-UV Observations of the White Dwarf 
HZ 43 from Voyager 2.J. B. Holberg, B. R. Sandel, William 
T. Forrester, A. Lyle Broadfoot, H. L. Shipman, and Don C. 
Barry. 242, L119, 125-F5 (1980) 

Atmospheres for Hot, High-Gravity Stars. I. Pure Hydrogen 
Models. F. Wesemael, L. H. Auer, H. M. Van Horn, and M. 
P. Savedoff. 43, 159, 16-A2 (1980) (Abstr. in 238, 432, 53-F2) 

Stars: Winds 

IUE Low-Dispersion Spectra of Four Luminous Stars in 
Symmetric Nebulae. Hugh M. Johnson. 235, 66, 1-F8 (1980) 

Stellar Winds from Hot Stars in the Magellanic Clouds. J. B. 
Hutchings . 235, 413, 7-C2 (1980) 

Some Speculations Concerning the Significance of Beals’s 
Type III P Cygni Line Profiles. Dimitri Mihalas and Peter S. 
Conti. 235, 515, 8-D10 (1980) 

Outer Atmospheres of Cool Stars. IV. A Discussion of Cool 
Stellar Wind Models. Bernhard M. Haisch, Jeffrey L. 
Linsky, and Gibor S. Basri. 235, 519, 8-E1 (1980) 

Variable Mass Flux in the Be Star 59 Cygni. V. Doazan, L. V. 
Kuhi, and R. N. Thomas. 235, L17, 4-F5 (1980) 

The C rv Resonance Lines in B and Early A Supergiants. Anne 
B. Underhill. 235, L149, 17-A11 (1989) 

Acceleration, Radiation, and Precession in SS 433. J. J. Katz. 
236, L127, 33-B6 (1980) 

Hybrid Atmospheres and Winds in Supergiant Stars. L. 
Hartmann, A. K. Dupree, and J. C. Raymond. 236, L143, 
33-C8 (1980) 

Local Gamma Rays and Cosmic-Ray Acceleration by 
Supersonic Stellar Winds. M. Cassé and J. A. Paul. 237, 
236, 36-E8 (1980) 
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Stars: Winds—C ontinued 

IUE Ultraviolet Spectroscopy of Stars in the Magellanic 
Clouds. J. B. Hutchings. 237, 285, 37-B7 (1980) 

Synthetic Line Profiles in Early-Type Stellar Winds. I. H and 
He*. P. B. Kunasz. 237, 819, 44-G9 (1980) 

Variations in the Mass Flow from { Puppis. Theodore P. Snow, 
Jr., Gary A. Wegner, and Paul B. Kunasz. 238, 643, 57-Di1 
(1980) 

Stellar Winds in Molecular Clouds. J. Michael Shull. 238, 860, 
60-G 1 (1980) 

Ultraviolet Spectroscopy with /UE of OB Stars with Stellar 
Winds. J. B. Hutchings and I. R. von Rudloff. 238, 909, 
61-C10 (1980) 

IUE Low Dispersion Spectra of Four Luminous Stars in 
Symmetric Menulae: Erratum. Hugh M. Johnson. 238, 
1161, 64-All (1980) (Orig. paper in 235, 66, 1-F8) 

Stellar Winds, Supernovae, and the Origin of the H 1 
Supershells. Frederick C. Bruhweiler, Theodore R. Guill, 
Minas Kafatos, and Sabatino Sofia . 238, L27, 54-C2 (1980) 

Highly-lonized Species in the Interstellar Medium. J. H. 
Black, A. K. Dupree, L. W. Hartmann, and J. C. Raymond. 
239, 502, 73-Al (1980) 

A Stellar-Wind Focusing Mechanism as an Explanation for 
Herbig-Haro Objects. Jorge Canté and Luis F. Rodriguez. 
239, 982, 79-C9 (1980) 

Observations of CO in L1551: Evidence for Stellar Wind 
Driven Shocks. Ronald L. Snell, Robert B. Loren, and 
Richard L. Plambeck. 239, L17, 70-G1 (1980) 

The Formation of Elephant-Trunk Globules in the Rosette 
Nebula: CO Observations. Matthew H. Schneps, Paul T. P. 
Ho, and Alan H. Barrett. 240, 84, 83-Al (1980) 

The Ultraviolet Spectrum and Flux of HD 152667 (= X-Ray 
Source 1653-40). J. B. Hutchings and A. K. Dupree. 240, 
161, 83-F14 (1980) 

The Spectrum Variations of HD 153919. G. G. Fahlman and 
G. A. H. Walker. 240, 169, 83-G8 (1980) 

Influence of a Stellar Wind on the Evolution of a Star of 30 Mo. 
Richard Stothers and Chao-wen Chin. 240, 885, 94-G5 
(1980) 

Outer Atmospheres of Cool Stars. V. JUE Observations of 
Capella: The Rotation-Activity Connection. 7. R. Ayres and 
J. L. Linsky. 2A1, 279, 100-A11 (1980) 

X-Ray Emission from the Winds of Hot Stars. L. B. Lucy and 
Richard L. White. 241, 300, 100-C4 (1980) 

Line Formation in Winds with Enhanced Equitorial 
Mass-Loss Rates and Its Application to the Wolf-Rayet Star 
HD 50896. William M. Rumpl. 241, 1055, 111-C7 (1980) 

The Instability of Radiation-driven Stellar Winds. R. G. 
Carlberg. 2A1, 1131, 112-B1 (1980) 

Momentum and Energy Deposition in Late-Type Stellar 
Atmospheres and Winds. L. Hartmann and K. B. 
MacGregor. 242, 260, 116-G6 (1980) 

The Theory of Radiatively Driven Stellar Winds. I. A Physical 
Interpretation. David C. Abbott. 242, 1183, 129-F9 (1980) 
Empirical lonization Fractions in the Winds and the 

Determination of Mass-Loss Rates for Early-Type Stars. 
Henny J. G. L. M. Lamers, Roel Gathier, and Theodore P. 
Snow. 242, L33, 119-C6 (1980) 

Stars: Wolf-Rayet 

IUE Low-Dispersion Spectra of Four Luminous Stars in 
Symmetric Nebulae. Hugh M. Johnson. 235, 66, 1-F8 (1980) 

The Case for Membership of the 67 Day Cepheid S Vulpeculae 
in Vulpecula OB2. David G. Turner. 235, 146, 2-E10 (1980) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. I. The Probable Single WNS5 Star HD 193077. Philip 
Massey. 236, 526, 25-B12 (1980) 

Ultraviolet Absorption by Interstellar Gas near 30 Doradus. 
Klaas §. de Boer, Jan Koornneef, and Blair D. Savage . 236, 
769, 29-E12 (1980) 


Periodic Variations in the Linear Polarization of HD 50896: A 
New Wolf-Rayet Binary? Jan S. McLean. 236, L149, 33-D1 
(1980) 

The Orbital Elements of y2 Velorum. Virpi S. Niemela and 
Jorge Sahade . 238, 244, 51-F4 (1980) 

IUE Low Dispersion Spectra of Four Luminous Stars in 
Symmetric Menulae: Erratum. Hugh M. Johnson. 238, 
1161, 64-A11 (1980) (Orig. paper in 235, 66, 1-F8) 

Radio Emission from the Wolf-Rayet Star HD 192163 in NGC 
6888. Héléne R. Dickel, Harm J. Habing, and Richard 
Isaacman. 238, L3$, 54-D1 (1980) 

An Observational H-R Diagram for Early-Type Stars. Anne B. 
Underhill. 239, 220, 68-D8 (1980) 

The Binary Nature of the Single-Line Wolf-Rayet Star EZ 
Canis Majoris = HD 50896. C. Firmani, G. Koenigsberger, 
G. F. Bisiacchi, A. F. J. Moffat, and J. Isserstedt. 239, 607, 
74-B2 (1980) 

Association Membership for the 20 Day Cepheid RU Scuti. 
David G. Turner. 2A0, 137, 83-E4 (1980) 

HDE 311884: A Massive Wolf-Rayet Binary. Virpi S. 
Niemela, Peter S. Conti, and Philip Massey. 2A, 1050, 
111-C2 (1980) 

Line Formation in Winds with Enhanced Equitorial 
Mass-Loss Rates and Its Application to the Wolf-Rayet Star 
HD 50896. William M. Rumpl. 2A1, 1055, 111-C7 (1980) 

Optical Observations of the Ultrahigh-Excitation Wolf-Rayet 
Star Sanduleak 3. Michael J. Barlow, J. C. Blades, and D. 
G. Hummer. 2A1, L27, 102-E1 (1980) 

The Giant Galactic H 1 Region NGC 3603: Optical Studies of 
Its Structure and Kinematics. Bruce Balick, G. O. 
Boeshaar, and T. R. Gull. 242, 584, 121-F5 (1980) 

Spectroscopic Studies of Wolf-Rayet Stars with Absorption 
Lines. Il. The WN8 Standard Star HD 177230. Philip 
Massey and Peter §. Conti. 2A2, 638, 122-C14 (1980) 

Stars: W Ursae Majoris 

Identification of a Faint X-Ray Source with the W Ursae 
Majoris Star VW Cephei. Russell W. Carroll, R. G. 
Cruddace, H. Friedman, E. T. Byram, K. Wood, J. 
Meekins, D. Yentis, G. H. Share, and T. A. Chubb. 235, 
L77, 10-F11 (1980) 

Ultraviolet Colors of W Ursae Majoris: Gravity Darkening, 
Temperature Differences, and the Cause of W-Type Light 
Curves. Joel A. Eaton, Chi-Chao Wu, and S. M. Rucinski. 
239, 919, 78-F1 (1980) 

RW Comae Berenices. I. Early Photometry and UBV Light 
Curves. E. F. Milone, T. T. Chia, K. G. Castle, R. M. Robb, 
and J. E. Merrill. 43, 339, 18-C1 (1980) (Abstr. in 238, 433, 
53-F3) 

Sun: Abundances 

Relative Chemical Abundances in Different Solar Regions. 
John T. Mariska. 235, 268, 4-A3 (1980) 

Energy Dependence and Temporal Evolution of the *He/*He 
Ratios in Heavy-lon-Rich Energetic Particle Events. E. 
Mobius, D. Hovestadt, B. Klecker, and G. Gloeckler. 238, 
768, 59-Al (1980) 

Elemental Composition of Solar Energetic Nuclei. W. R. 
Cook, E. C. Stone, and R. E. Vogt. 238, L97, 59-F8 (1980) 

High-Resolution X-Ray Spectra of Solar Flares. I11. General 
Spectral Properties of XI-X5 Type Flares. G. A. Doschek, 
U. Feldman, R. W. Kreplin, and Leonard Cohen. 239, 725, 
75-D1 (1980) 

A Survey of ~1 MeV Nucleon" Solar Flare Particle 
Abundances, | < Z < 26, during the 1973 -1977 Solar 
Minimum Period. G. M. Mason, L. A. Fisk, D. Hovestadt, 
and G. Gloeckler. 239, 1070, 80-B13 (1980) 

Sun: Activ 

Evidence for Globally Coherent Variability in Solar Magnetic 
Flux Emergence. L. Golub and G. S. Vaiana. 235, L119, 
11-B9 (1980) 
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Impulsive 2-10 Kilo Electron Volts Solar Electron Events Not 
Associated with Flares. Douglas W. Potter, R. P. Lin, and 
Kinsey A. Anderson. 2%, L97, 28-B4 (1980) 

Initial Observations with the Solwind Coronagraph. N. R. 
Sheeley, Jr., D. J. Michels, R. A. Howard, and M. J. 
Koomen. 237, L99, 47-G2 (1980) 

The Observation of a High-Latitude Coronal Transient. N. R. 
Sheeley, Jr., R. A. Howard, M. J. Koomen, D. J. Michels, 
and A. I. Poland. 238, L161, 64-F7 (1980) 

The Sun Is Observed to be a Torsional Oscillator with a Period 
of 11 Years. Robert Howard and Barry J. LaBonte. 239, 
L33, 71-A6 (1980) 

Observation with the VLA of a Stationary Loop Structure on 
the Sun at 6 Centimeter Wavelength. M. R. Kundu and T. 
Velusamy . 240, L63, 86-G3 (1980) 

The Effect of Solar-Cycle Ultraviolet Flux Variations on 
Cometary Gas. M. Oppenheimer and C. J. Downey. 2A1, 
L123, 108-A5 (1980) 

Variations in the Solar Constant Due to Solar Active Regions. 
G. A. Chapman. 2A2, LA45, 119-D5 (1980) 

Titan: Aerosol Photomchemistry and Variations Related to the 
Sunspot Cycle. Mark Allen, Joseph P. Pinto, and Yuk L. 
Yung. 242, L125, 125-F10 (1980) 

Sun: A 

Electrostatic lon-Cyclotron Heating of Solar Atmosphere. 
Satoshi Hinata. 235, 258, 3-G7 (1980) 

Analysis of the Solar Magnesium Lines. J. N. Heasley and 
Marc §. Allen. 237, 255, 36-F13 (1980) 

Effects of Granular Convection in the Response of C 1 5380 A 
to Solar Luminosity Variations. Charles A. Lindsey and 
Donald A. Landman. 237, 999, 46-G2 (1980) 

The Interaction of Acoustic Waves with Flux Tubes. P. R. 
Wilson. 237, 1008, 46-G11 (1980) 

The Structure of Solar Granulation. I. Observations of the 
Spatial and Temporal Behavior of Vertical Motions. 
Stephen L. Keil. 237, 1024, 47-A13 (1980) 

The Structure of Solar Granulation. Il. Models of Vertical 
Motion. Stephen L. Keil. 237, 1035, 47-B10 (1980) 

Solar Atmospheric Dynamics. I. Formation of Optically Thick 
Chromospheric Lines. Pierre Gouttebroze and John W. 
Leibacher. 238, 1134, 63-F6 (1980) 

Elemental Composition of Solar Energetic Nuclei. W. R. 
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The H 1 Lyman Continuum in Solar Prominences and its 
Interpretation in the Presence of Inhomogeneities. Frank Q. 
Orrall and Edward J. Schmahl. 240, 908, 95-B1 (1980) 

XUV Observations of a Dense, Compact Flare. Kenneth G. 
Widing and Daniel S. Spicer. 2A2, 1243, 130-C13 (1980) 

Solar Ultraviolet Continuum Radiation: The Photosphere, the 
Low Chromosphere, and the Temperature-Minimum 
Region. D. Samain. 44, 273, 29-A3 (1980) (Abstr. in 241, 
849, 107-Bi1) 

Solar Spectral Radiance and Irradiance at 225 2-319.6 
Nanometers. John L. Kohl, William H. Parkinson, and 
Carlos A. Zapata. 44, 295, 29-C1 (1980) (Abstr. in 241, 850, 
107-B12) 

Sun: Spectroheliograms 
VLA Observations of Spatial Structure in the Quiet Sun at 6 

Centimeters, during the 1977 October Eclipse. K. A. Marsh, 

G. J. Hurford, and H. Zirin. 23%, 1017, 32-C4 (1980) 

The Structure of Solar Granulation. 1. Observations of the 
Spatial and Temporal Behavior of Vertical Motions. 
Stephen L. Keil. 237, 1024, 47-A13 (1980) 

Size of the X-Ray Kernel of the Large 1979 August 20 Solar 
Flare. P. B. Landecker and D. L. McKenzie. 2A1, L175, 
113-D1 (1980) 

Sun: Su 

Sunspots and the Physics of Magnetic Flux Tubes. X. On the 
Hydrodynamic Instability of Buoyant Fields. Kanaris C. 
Tsinganos . 239, 746, 75-F1 (1980) 

Stark Effect at the Si 1 Series Limit. C. Jordan, J.-D. F. 
Bartoe, and G. E. Brueckner. 240, 702, 91-D12 (1980) 

Observation with the VLA of a Stationary Loop Structure on 
the Sun at 6 Centimeter Wavelength. M. R. Kundu and T. 
Velusamy . 240, L63, 86-G3 (1980) 

Variations in the Solar Constant Due to Solar Active Regions. 
G. A. Chapman. 2A2, L45, 119-D5 (1980) 

Sun: X-Rays 

A Study of the Spectrum beyond 200 keV of Second-Stage 
Solar Flare X-Ray Emission. Steven H. Langer, Vahé 
Petrosian, and Kenneth H. Frost. 235, 1047, 16-B4 (1980) 

The Effect of Reverse Currents on the Dynamics of 
Nonthermal Electron Beams in Solar Flares and on Their 
Emitted X-Ray Bremsstrahlung. A. Gordon Emslie. 235, 
1055, 16-B12 (1980) 

Evidence for Globally Coherent Variability in Solar Magnetic 
Flux Emergence. L. Golub and G. S. Vaiana. 235, L119, 
11-B9 (1980) 

VLA Observations of Spatial Structure in the Quiet Sun at 6 
Centimeters, during the 1977 October Eclipse. K. A. Marsh, 
G. J. Hurford, and H. Zirin. 236, 1017, 32-C4 (1980) 

Association of Flaring X-Ray Bright Points with Type III 
Bursts. M. R. Kundu, T. E. Gergely, and L. Golub. 2%, 
L87, 28-Al (1980) 

The Polarization and Directivity of Solar-Flare Hard X-Ray 
Bremsstrahlung from a Thermal Source. A. Gordon Emslie 
and John C. Brown. 237, 1015, 47-A4 (1980) 

High-Resolution X-Ray Spectra of the 1979 March 25 Solar 
Flare. U. Feldman, G. A. Doschek, and R. W. Kreplin. 238, 
365, 53-A3 (1980) 

Physical Properties of Individual Coronal Loops in a Solar 
Active Region Observed in the XUV. Chung-Chieh Cheng. 
238, 743, 58-E9 (1980) 

Thermal Models for Solar Hard X-Ray Bursts. Dean F. Smith 
and Lawrence H. Auer. 238, 1126, 63-E12 (1980) 

Electron Densities in a Solar Flare Derived from X-Ray 
Spectra. D. L. McKenzie, R. M. Broussard, P. B. 
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Landecker, H.R. Rugge, R. M. Young, G. A. Doschek, and 
U. Feldman. 238, L43, 54-D4 (1980) 

High-Resolution X-Ray Spectra of Solar Flares. III. General 
Spectral Properties of X1-X5 Type Flares. G. A. Doschek, 
U. Feldman, R. W. Kreplin, and Leonard Cohen. 239, 725, 
75-D1 (1980) 

Directivity of 50-100 keV X-Ray Emission from Impulsive 
Solar Flares. S. R. Kane, K. A. Anderson, W. D. Evans, R. 
W. Klebesadel, and J. G. Laros. 239, L85, 76-D3 (1980) 

Solar Flare X-Ray Spectra between 7.8 and 23.0 Angstroms. 
D. L. McKenzie, P. B. Landecker, R. M. Broussard, H. R. 
Rugge, R. M. Young, U. Feldman, and G. A. Doschek. 2A1, 
409, 101-DS (1980) 

High-Resolution X-Ray Spectra of Solar Flares. 1V. General 
Spectral Properties of M Type Flares. U. Feldman, G. A. 
Doschek, R. W. Kreplin, and John T. Mariska. 2A1, 1175, 
112-E3 (1980) 

Correlated Observations of a Spatially Resolved Type III Solar 
Radio Burst Group and the Associated Hard X-Ray 
Emission. S. R. Kane, M. Pick, and A. Raoult. 241, L113, 
107-G8 (1980) 

Size of the X-Ray Kernel of the Large 1979 August 20 Solar 
Flare. P. B. Landecker and D. L. McKenzie. 2A1, L175, 
113-D1 (1980) 

Radiation Signatures from a Locally Energized Flaring Loop. 
A. Gordon Emslie and Loukas Vlahos. 2A2, 359, 117-G9 
(1980) 

Limits of the Streaming and Escape of Electrons in Thermal 
Models for Solar Hard X-Ray Emission. Dean F. Smith and 
John C. Brown. 2A2, 799, 124-A13 (1980) 

Symbiotic Stars: see Stars: Combination Spectra 
Synchrotron Radiation 

150 GHz Observations of Three Radio Galaxies. Minas 
Kafatos, Robert W. Hobbs, Stephen P. Maran, and Larry 
W. Brown. 235, 18, 1-B11 (1980) 

Optical and Infrared Variability of B2 1308+326. R. L. Moore, 
J. R. P. Angel, G. H. Rieke, M. J. Lebofsky, W. Z. 
Wisniewski, S. L. Mufson, F. J. Vrba, H. R. Miller, B. Q. 
McGimsey, and R. M. Williamon. 235, 717, 12-C12 (1980) 

Gamma-Rays from Pulsars. Serpil Ayasli and Hakki Ogelman. 
237, 227, 36-D13 (1980) 

On the Physical Environment in the Nucleus of Centaurus A 
(NGC 5128). J. H. Beall and W. K. Rose. 238, 539, 56-C10 
(1980) 

The Very Flat Radio Spectrum of 0735+178: A Cosmic 
Conspiracy? W. D. Cotton, J. J. Wittels, I. I. Shapiro, J. 
Marcaide, F. N. Owen, 8. R. Spangler, A. Rius, C. Angulo, 
T. A. Clark, and C. A. Knight. 238, L123, 64-C13 (1980) 

Spontaneous Formation of Knots in Relativistic Flows: A 
Model for Variability in Compact Synchrotron Sources. 
Alan P. Marscher. 239, 296, 69-C2 (1980) 

The Production of Flat Radio Spectra by Superposition of 
Source Components. David B. Cook and Steven R. 
Spangler. 240, 751, 93-C11 (1980) 

Millimeter Continuum Observations of Flat Spectra Radio 
Sources. E. Kreysa, 1.1. K. Pauliny-Toth, G. V. Schultz, W. 
A. Sherwood, and A. Witzel. 240, L17, 86-D3 (1980) 


3° Cosmic Radiation: see Cosmic Background Radiation 
Transition Probabilities 
Oscillator Strength Trends in Group IV Homologous Ions. 
Myron H. Miller and Roger D. Bengtson. 235, 294, 4-Cl 
(1980) 
K-Shell Photoionization of Multielectron Atomic Systems. 
Robert J. Gould. 235, 650, 10-A1 (1980) 
Population Processes of 3p*s Levels of Fe x. M. Malinovsky, 
J. Dubau, and §. Sahal-Brechot. 235, 665, 10-B2 (1980) 
Trends in Inelastic Form Factors and Born Cross Sections for 
nl — (n+1)l' Collisional Transitions. M. R. Flannery and 


K. J. McCann. 236, 300, 21-C3 (1980) 

Oscillator Strengths for Lines of the (0, 0) and (1, 0) Bands of 
the C'Il-X'S* System of HCl and the Abundance of HCI in 
Diffuse Interstellar Clouds. Peter L. Smith, K. Yoshino, J. 
H. Black, and W. H. Parkinson. 238, 874, 61-A1 (1980) 

Photodissociation Cross Sections and Rates for CH* in 
Interstellar Clouds. K. Kirby, W. G. Roberge, R. P. Saxon, 
and B. Liu. 239, 855, 78-A4 (1980) 

Dielectronic Recombination Rates, Ionization Equilibrium, 
and Radiative Emission Rates for Calcium and Nickel Ions 
in Low-Density High-Temperature Plasmas. V. L. Jacobs, 
J. Davis, J. E. Rogerson, M. Blaha, J. Cain, and M. Davis. 
239, 1119, 80-F8 (1980) 

On the e 'II-X 'S* and '2*-X '2* Transitions of ZrO Related to 
S Star Spectra. P. S. Murty. 240, 363, 86-A1 (1980) 

Oscillator Strengths and Collision Strengths for S iv. K. 
Bhadra and Ronald J. W. Henry. 240, 368, 86-A6 (1980) 

Proton Collisional Excitation in the Ground *P Terms of 
Oxygen and Sulfur Isoelectronic lons. Donald A. Landman. 
240, 709, 91-E11 (1980) 

Theoretical Microwave Spectral Constants for C3H* and 
C4H*. Stephen Wilson and Sheldon Green. 240, 968, 95-F5 
(1980) 

Transition Probabilities for the Hydrogen Atom in Intense 
Magnetic Fields Using the Adiabatic Approximation: 
Comparison with Variational Results. G. Wunner. 240, 971, 
95-F8 (1980) 

An Additional Uncertainty in Calculated Radiative 
Association Rates of Molecular Formation at Low 
Temperatures. Eric Herbst. 241, 197, 99-B7 (1980) 

Nebular and Auroral Transitions of [Ar rv] in Some Planetary 
Nebulae. S. J. Czyzak, G. Sonneborn, L. H. Aller, and S. A. 
Shectman. 241, 719, 105-G2 (1980) 

Electromagnetic Transitions for the Hydrogen Atom in Strong 
Magnetic Fields. G. Wunner and H. Ruder. 242, 828, 
124-C14 (1980) 

Stellar Weak-Interaction Rates for sd-Shell Nuclei. I. Nuclear 
Matrix Element Systematics with Application to 7*Al and 
Selected Nuclei of Importance to the Supernova Problem. 
George M. Fuller, William A. Fowler, and Michael J. 
Newman. 42, 447, 9-F1 (1980) (Abstr. in 236, 320, 21-D11) 

Forbidden Lines of np* Ions. I. Detailed Balance and Line 
Intensity Ratios. Minas Kafatos and John P. Lynch. 42, 611, 
12-D1 (1980) (Abstr. in 236, 1055, 32-F1) 

Intermediate Coupling Collision Strengths for An = 0 
Transitions Produced by Electron Impact on Highly 
Charged Ions. I. Theoretical Development and Application 
to n = 2 Levels in Helium-like lons. Douglas H. Sampson 
and Robert E. H. Clark. 44, 169, 27-A1 (1980) (Abstr. in 240, 
974, 95-F11) 

Intermediate Coupling Collision Strengths for An = 0 
Transitions Produced by Electron Impact on Highly 
Charged Ions. II. Transitions between States of the Is*2s* 
and Is*2p? Configurations and Those of the Is?2s2p 
Configurations in Beryllium-like lons. Douglas H. 
Sampson, Robert E. H. Clark, and Lawrence B. Golden. 44, 
193, 27-Cl (1980) (Abstr. in 240, 975, 95-F12) 

Intermediate Coupling Collision Strengths for An = 0 
Transitions Produced by Electron Impact on Highly 
Charged Ions. III. Transitions within the Is?2s2p and |s?2p* 
Configurations and between the Is?2s? and Is*2p? 
Configurations in Beryllium-like lons. Robert E. H. Clark, 
Douglas H. Sampson, and Allen D. Parks. 44, 215, 27-E1 
(1980) (Abstr. in 240, 975, 95-F12) 

T Tauri Stars: see Stars: Pre-Main-Sequence 
Turbulence 

On Convective and Semiconvective Mixing in Massive Stars. 
Lawrence D. Cloutman and Rodney W. Whitaker . 237, 900, 
45-F 10 (1980) 
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Turbulence—C ontinued 

Propagation in a Shearing Plasma. II. Turbulence and the 
Frequency Range of Pulsar Microstructure. Alice K. 
Harding and Eugene Tademaru. 238, 1054, 62-G8 (1980) 

Comment on *‘On the Upconversion of lon Sound to Langmuir 
Turbulence,’ by L. Vlahos and K. Papadopoulos. Jan 
Kuijpers . 238, L165, 64-F12 (1980) 

Turbulent Generation of Magnetic Fields in Extended 
Extragalactic Radio Sources. D. S. De Young. 2A1, 81, 
97-GS5 (1980) 

Turbulence-related Morphology in Extragalactic Radio 
Sources. Gregory Benford, Attilio Ferrari, and Edoardo 
Trussoni. 241, 98, 98-A8 (1980) 

Turbulence and the Stability of Molecular Clouds. Robert C. 
Fleck, Jr. 242, 1019, 128-A4 (1980) 

A Connection between Macroturbulence and Nonradial 
Oscillations in Late-Type Stars. Myron A. Smith. 242, L115, 
125-F1 (1980) 


Ultraviolet: General 

Silicon Lines as Spectral Diagnostics: The Effect of Charge 
Transfer. S. L. Baliunas and S. E. Butler. 235, L45, 5-A4 
(1980) 

The Penetration of Diffuse Ultraviolet Radiation into 
Interstellar Clouds. Brian P. Flannery, Wayne Roberge, and 
George B. Rybicki. 236, 598, 26-A7 (1980) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXXVII. The Energy Distributions of 23 
Galactic Globular Clusters. Gary A. Welch and Arthur D. 
Code. 236, 798, 30-A2 (1980) 

The Ultraviolet Continua of the Nuclei of M31 and M81. 
Chi-Chao Wu, S. M. Faber, J. 8. Gallagher, M. Peck, and 
B. M. Tinsley. 237, 290, 37-B12 (1980) 

Ultraviolet Albedos of Uranus and Neptune. Blair D. Savage, 
William D. Cochran, and Paul R. Wesselius . 237, 627, 42-Al 
(1980) 

Copernicus Measurements of the Lyman-Alpha Albedo of 
Jupiter. J. L. Bertaux, M. Festou, E. S. Barker, and E. B. 
Jenkins . 238, 1152, 64-Al1 (1980) 

Ultraviolet Colors of W Ursae Majoris: Gravity Darkening, 
Temperature Differences, and the Cause of W-Type Light 
Curves. Joel A. Eaton, Chi-Chao Wu, and S. M. Rucifiski. 
239, 919, 78-F1 (1980) 

Galactic and Extragalactic Contributions to the 
Far-Ultraviolet Background. Francesco Paresce, 
Christopher F. McKee, and Stuart Bowyer. 240, 387, 88-B1 
(1980) 

An Ultraviolet Extinction Study of the Rho Ophiuchi Dark 
Cloud. Chi-Chao Wu, D. P. Gilra, and R. J. van Duinen. 
241, 173, 98-G5 (1980) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. Filter Photometry of 531 Stars of Diverse 
Types. A. D. Code, A. V. Holm, and R. L. Bottemiller. 43, 
501, 22-B2 (1980) (Abstr. in 239, 763, 75-G4) 

Ultraviolet: Spectra 

Outer Atmospheres of Cool. Stars. Ill. JUE Spectra and 
Transition Region Models for Alpha Centauri A and B. 
Thomas R. Ayres and Jeffrey L. Linsky . 235, 76, 1-G4 (1980) 

Changes in the Ultraviolet Spectrum of the Mass-Losing Be 
Star 59 Cygni. J. M. Marlborough and Theodore P. Snow, 
Jr. 235, 85, 1-G13 (1980) 

The Abundance of Carbon and Magnesium in the Orion 
Nebula. M. Perinotto and P. Patriarchi. 235, L13, 4-F1 
(1980) 

The Boundary Line in the H-R Diagram for Stellar 
Chromospheres and the Theory of Convection. Erika 
Boéhm-Vitense and Terry Dettmann. 236, 560, 25-E6 (1980) 

Ultraviolet Absorption by Interstellar Gas near 30 Doradus. 
Klaas S. de Boer, Jan Koornneef, and Blair D. Savage . 236, 


769, 29-E12 (1980) 

Observations of the Quiescent Corona, Transition Region, and 
Chromosphere in the dMe Flare Star Proxima Centauri. 
Bernhard M. Haisch and Jeffrey L. Linsky . 23%, L33, 22-B13 
(1980) 

Observations of the Spectrum of Jupiter from 1500 to 2000 A 
with the /UE. Tobias Owen, John Caldwell, A. R. Rivolo, V. 
Moore, A. L. Lane, Carl Sagan, G. Hunt, and Cyril 
Ponnamperuma. 23%, L39, 22-C4 (1980) 

Hybrid Atmospheres and Winds in Supergiant Stars. L. 
Hartmann, A. K. Dupree, and J. C. Raymond. 236, L143, 
33-C8 (1980) 

Interstellar C tv and Si 1v Column Densities toward 
Early-Type Stars. F. C. Bruhweiler, Y. Kondo, and G. E. 
McCluskey . 237, 19, 34-B7 (1980) 

Outer Atmospheres of Cool Stars. VI. Models for € Eridani 
Based on /JUE Spectra of C u, Mg u, Si u, and Si m. 
Theodore Simon, Walter L. Kelch, and Jeffrey L. Linsky. 
237, 72, 34-F8 (1980) 

Ultraviolet, Visual, and Infrared Observations of the Peculiar 
Be Star HD 45677. Michael L. Sitko and Blair D. Savage. 
237, 82, 34-G5 (1980) 

IUE Ultraviolet Spectroscopy of Stars in the Magellanic 
Clouds. J. B. Hutchings. 237, 285, 37-B7 (1980) 

Observations of Fe 1 Ultraviolet Lines in QSOs. Beverley J. 
Wills, Hagai Netzer, Alan K. Uomoto, and D. Wills. 237, 
319, 37-F1 (1980) 

Rocket-Ultraviolet Imagery of the North America Nebula. 
George R. Carruthers, Harry M. Heckathorn, and Theodore 
R. Gull. 237, 438, 39-G4 (1980) 

Ultraviolet, Visible, Infrared, and X-Ray Observations of 
Scorpius X-1. A. J. Willis, R. Wilson, P. Vanden Bout, F. 
Sanner, J. Black, R. J. Davis, A. K. Dupree, H. Gursky, L. 
Hartmann, J. Raymond, T. Matilsky, M. Burger, C. de 
Loore, E. L. van Dessel, P. Whitelock, J. Menzies, W. P. S. 
Meikle, R. D. Joseph, P. Sanford, G. Pollard, and M.C. W. 
Sandford . 237, 596, 41-E7 (1980) 

Observations of R Aquarii. Hugh M. Johnson. 237, 840, 45-B4 
(1980) 

International Ultraviolet Explorer Observations of M87. F. 
Bertola, M. Capaccioli, A. V. Holm, and J. B. Oke. 237, 
L65, 47-D12 (1980) 

X-Ray and Ultraviolet Spectroscopy of Cygnus X-1 = HDE 
226868. S.H. Pravdo, N. E. White, Y. Kondo, R. H. Becker, 
E. A. Boldt, S. S. Holt, P. J. Serlemitsos, and G. E. 
McCluskey. 237, L71, 47-E3 (1980) 

Evidence for Hot Gaseous Coronae around the Magellanic 
Clouds. Klaas §. de Boer and Blair D. Savage. 238, 86, 
50-A8 (1980) 

IUE and Visual Observations of the Orion Nebula and IC 418: 
The Carbon Abundance. Silvia Torres-Peimbert, Manuel 
Peimbert, and Enrique Daltabuit. 238, 133, 50-E3 (1980) 

Mass Loss from O-Type Stars. Peter §. Conti and Catharine 
D. Garmany. 238, 190, 51-B5 (1980) 

Ultraviolet Spectroscopic Observations of VV Cephei. Wendy 
Hagen, John H. Black, A. K. Dupree, and A. V. Holm. 238, 
203, 51-C5 (1980) 

Detection of Mass Loss in Stellar Chromospheres. R. E. 
Stencel and D. J. Mullan. 238, 221, 51-D9 (1980) 

Copernicus Observations of Interstellar Matter toward 15 
Monocerotis. J. Michaei Shull. 238, 560, 56-E8 (1980) 

Far-Ultraviolet Spectrophotometry of Supernova Remnants: 
Observations and Astrophysical Interpretation. Piero 
Benvenuti, Michael Dopita, and Sandro D'Odorico. 238, 
601, 57-A8 (1980) 

IUE Observations of the Continuous Spectrum of the Orion 
Nebula. M. Perinotto and P. Patriarchi. 238, 614, 57-B7 
(1980) 

Variations in the Mass Flow from { Puppis. Theodore P. Snow, 
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Jr., Gary A. Wegner, and Paul B. Kunasz. 238, 643, 57-Di1 
(1980) 

Oscillator Strengths for Lines of the (0, 0) and (1, 0) Bands of 
the C'II-X'S* System of HCI and the Abundance of HCl in 
Diffuse Interstellar Clouds. Peter L. Smith, K. Yoshino, J. 
H. Black, and W. H. Parkinson. 238, 874, 61-Al1 (1980) 

Ultraviolet Observations of the Cygnus Loop. J. C. Raymond, 
J. H. Black, A. K. Dupree, L. Hartmann, and R. S. Wolff. 
238, 881, 61-A9 (1980) 

Emission Measures Derived from Far Ultraviolet Spectra of T 
Tauri Stars. Lawrence E. Cram, Mark S. Giampapa, and 
Catherine L. Imhoff. 238, 905, 61-C6 (1980) 

Ultraviolet Spectroscopy with JUE of OB Stars with Stellar 
Winds. J. B. Hutchings and I. R. von Rudloff. 238, 909, 
61-C10 (1980) 

IUE Observations of the Peculiar M Giant HD 4174. Robert E. 
Stencel and Jorge Sahade. 238, 929, 61-E3 (1980) 

Ultraviolet Spectrum Synthesis of the Helium White Dwarf 
Ross 640. P. L. Cottrell and Jesse L. Greenstein. 238, 941, 
61-F1 (1980) 

Simultaneous Ultraviolet, Optical, and X-Ray Observations of 
the X-Ray Source Vela X-1 (HD 77581). A. K. Dupree, H. 
Gursky, J. H. Black, R. J. Davis, L. Hartmann, T. Matilsky, 
J.C. Raymond, G. Hammerschlag-Hensberge, E. P. J. van 
den Heuvel, M. Burger, H. J. G. L. M. Lamers, P. A. 
Vanden Bout, D. C. Morton, C. de Loore, E. L. van Dessel, 
J. W. Menzies, P. A. Whitelock, M. Watson, P. W. Sanford, 
and G. §. G. Pollard. 238, 969, 62-A7 (1980) 

Long-Slit Spectroscopy in the Rocket Ultraviolet of the Orion 
Nebula. Ralph C. Bohlin, Jesse K. Hill, Theodore P. 
Stecher, and Adolf N. Witt. 239, 137, 67-D13 (1980) 

A Reanalysis of the Observed Interplanetary Hydrogen La 
Emission Profiles and the Derived Local Interstellar Gas 
Temperature and Velocity. F. M. Wu and D. L. Judge. 239, 
389, 70-C3 (1980) 

The Effective Temperature, Radius, Rate of Mass Loss, and 
Luminosity of P Cygni, HD 190603, «x Cassiopeiae. and p 
Leonis: Erratum. Anne B. Underhill. 239, 414, 70-E1 (1980) 
(Orig. paper in 234, 528, 114-B13) 

Highly-lonized Species in the Interstellar Medium. J. H. 
Black, A. K. Dupree, L. W. Hartmann, and J. C. Raymond. 
239, 502, 73-Al (1980) 

Ultraviolet Spectroscopy of F and G Supergiants with JUE. I. 
First Results on Cepheid Variables. Sidney B. Parsons . 239, 
555, 73-D13 (1980) 

Far-Ultraviolet Studies. VII. The Spectrum and Latitude 
Dependence of the Local Interstellar Radiation Field. R. C. 
Henry, R. C. Anderson, and W. G. Fastie. 239, 859, 78-A8& 
(1980) 

JUE Spectra of a Flare in the RS Canum Venaticorum—Type 
System UX Arietis. Theodore Simon, Jeffrey L. Linsky, and 
Francis H. Schiffer Ill. 239, 911, 78-E7 (1980) 

The Solar Ultraviolet Continuum. J. N. Dragon and J. P. 
Mutschlecner. 239, 1045, 80-A2 (1980) 

The White Dwarf Companion of the Barium Star { Capricorni. 
Erika Béhm-Vitense . 239, L79, 76-C12 (1980) 

The Ultraviolet Spectrum of the T Tauri Star RW Aurigae. 
Catherine L. Imhoff and Mark S. Giampapa. 239, L115, 
81-C13 (1980) 

IUE Observations of RW Hydrae (gM2 + pec). M. Kafatos, A. 
G. Michalitsianos, and R. W. Hobbs. 2A0, 114, 83-C8 (1980) 
The Ultraviolet Spectrum and Flux of HD 152667 (= X-Ray 
Source 1653-40). J. B. Hutchings and A. K. Dupree. 240, 

161, 83-F14 (1980) 

Physical Conditions in the Solar Atmosphere above an Active 
Region. John T. Mariska, U. Feldman, and G. A. Doschek. 
240, 300, 85-C2 (1980) 

Temporal and Spatial Fluctuations in Strengths and Widths of 
C tv and Si Lines Observed with OSO 8. R. Grant Athay 


and O. R. White. 240, 306, 85-C8 (1980) 

IUE Spectra of the Jet and the Nucleus of M87. G. C. Perola 
and M. Tarenghi. 240, 447, 88-F11 (1980) 

Spatial Imaging of Hydrogen Lyman a Emission from Jupiter. 
J. T. Clarke, H. A. Weaver, P. D. Feldman, H. W. Moos, 
W. G. Fastie, and C. B. Opal. 240, 696, 91-D5 (1980) 

Detection of Mass Loss in Stellar Chromospheres: Addendum. 
R. E. Stencel and D. J. Mullan. 240, 718, 91-F6 (1980) (Orig. 
paper in 238, 221, 51-D9) 

The H 1 Lyman Continuum in Solar Prominences and its 
Interpretation in the Presence of Inhomogeneities. Frank Q. 
Orrali and Edward J. Schmahl. 248, 908, 95-B1 (1980) 

On the Diffuse Cosmic Ultraviolet Backgound Measured from 
Aries A-8. S. D. Price, T. L. Murdock, A. McIntyre, R. E. 
Huffman, and D. E. Paulsen. 2A0, L1, 86-C2 (1980) 

Hot Downflow above Supergranular Boundaries. Giannina 
Poletto. 240, L69, 87-A1 (1980) 

Outer Atmospheres of Cool Stars. V. JUE Observations of 
Capella: The Rotation-Activity Connection. 7. R. Ayres and 
J. L. Linsky. 241, 279, 100-A11 (1980) 

The Interstellar Material in Front of x Ophiuchi. II. Ultraviolet 
Observations. P. C. Frisch. 241, 697, 105-E8 (1980) 

IUE Ultraviolet Spectra and Chromospheric Models of HR 
1099 and UX Arietis. Theodore Simon and Jeffrey L. 
Linsky. 241, 759, 106-C1 (1980) 

IUE Observations of a Luminous M Supergiant That Exhibits 
Emission Continuum in the Far Ultraviolet. A. G. 
Michalitsianos, M. Kafatos, and R. W. Hobbs. 2A1, 774, 
106-D3 (1980) 

Line Formation in Winds with Enhanced Equitorial 
Mass-Loss Rates and Its Application to the Wolf-Rayet Star 
HD 50896. William M. Rumpl. 241, 1055, 111-C7 (1980) 

Far-Ultraviolet Observations of Cygnus X-2. L. Maraschi, E. 
G. Tanzi, and A. Treves. 241, L23, 102-D11 (1980) 

An Absorption Line in the Ultraviolet Spectrum of 40 Eridani 
B. Jesse L. Greenstein. 241, L89, 107-F1 (1980) 

Lyman Alpha Fluxes of Seyfert Galaxies and Low-Redshift 
Quasars. Chi-Chao Wu, A. Boggess, and T. R. Gull. 242, 14, 
114-B3 (1980) 

Lyman Alpha Observations in the Vicinity of Saturn with 
Copernicus. E. Barker, S. Cazes, C. Emerich, A. 
Vidal-Madjar, and T. Owen. 242, 383, 118-B5 (1980) 

Production of Carbon, Sulfur, and CS in Comet West. Andrew 
M. Smith, Theodore P. Stecher, and Laura Casswell. 2A2, 
402, 118-C10 (1980) 

The Abundance of CO in Diffuse Interstellar Clouds—an 
Ultraviolet Survey. S. R. Federman, A. E. Glassgoid, 
Edward B. Jenkins, and Edward J. Shaya. 242, 545, 121-C6 
(1980) 

The Interstellar Medium on the Gamma Cassiopeia Line of 
Sight. R. Ferlet, A. Vidal-Madjar, C. Laurent, and D. G. 
York. 2A2, 576, 121-E10 (1980) 

The Rate of Mass Loss and Variations in the Wind from the Be 
Star 6 Centauri. Theodore P. Snow, Jr., William R. Oegerle, 
and Ronald §S. Polidan. 2A2, 1077, 128-E12 (1980) 

Ultraviolet, X-Ray, and Infrared Observations of HDE 
226868=Cygnus X-l. A. Treves, L. Chiappetti, E. G. Tanzi, 
M. Tarenghi, H Gursky, A. K. Dupree, L. W. Hartmann, J. 
Raymond, R. J. Davis, J. Black, T. A. Matiisky, P. Vanden 
Bout, F. Sanner, G. Pollard, P. W. Sanford, R. D. Joseph, 
and W. P. S. Meikle. 242, 1114, 129-A8 (1980) 

XUV Observations of a Dense, Compact Flare. Kenneth G. 
Widing and Daniel S. Spicer. 242, 1243, 130-C13 (1980) 

New Identifications of Weak Emission Lines in the Spectra of 
Quasars. Beverley J. Wills, Hagai Netzer, and D. Wills . 242, 
LI, 119-A2 (1980) 

An Anomalous Ultraviolet Extinction Curve in the Taurus 
Dark Cloud. Theodore P. Snow, Jr. and C. G. Seab. 2A2, 
L83, 125-C12 (1980) 
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Ultraviolet: Spectra—Continued 

Extreme-UV and Far-UV Observations of the White Dwarf 
HZ 43 from Voyager 2.J. B. Holberg, B. R. Sandel, William 
T. Forrester, A. Lyle Broadfoot, H. L. Shipman, and Don C. 
Barry. 2A2, L119, 125-F5 (1980) 

Carbon in Comet Bradfield 19791. Michael F. A’Hearn and 
Paul D. Feldman. 2A2, L187, 131-D12 (1980) 

The Copernicus Ultraviolet Spectral Atlas of lota Herculis. 
Walter L. Upson Il and John B. Rogerson, Jr. 42, 175, 4-D1 
(1980) (Abstr. in 234, 1154, 123-D1) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXXVIIIl. A Second Atlas of Ultraviolet 
Spectra. Marilyn R. Meade and A. D. Code. 42, 283, 6-G2 
(1980) (Abstr. in 235, 679, 10-C3) 

Solar Ultraviolet Continuum Radiation: The Photosphere, the 
Low Chromosphere, and the Temperature-Minimum 
Region. D. Samain. 44, 273, 29-A3 (1980) (Abstr. in 241, 
849, 107-B11) 

Solar Spectral Radiance and Irradiance at 225.2-319.6 
Nanometers. John L. Kohl, William H. Parkinson, and 
Carlos A. Zapata. 44, 295, 29-C1 (1980) (Abstr. in 241, 850, 
107-B12) 

The Outer Atmospheres of Cool Stars. VII. High Resolution, 
Absolute Flux Profiles of the Mg 1A and k Lines in Stars of 
Spectral Types F8 to MS. Robert E. Stencel, Dermott J. 
Mullan, Jeffrey L. Linsky, Gibor S. Basri, and Simon P. 
Worden. 44, 383, 30-D1 (1980) (Abstr. in 000, 000, 00-X00) 

Ultraviolet Pumping of Si* Fine-Structure Levels. Brian P. 
Flannery, G. B. Rybicki, and Craig L. Sarazin. 44, 539, 
33-E1 (1980) (Abstr. in 242, 433, 118-F1) 


W Virginis Stars: see Stars: Cepheids 


X-Rays: Binaries 
Soft X-Ray Pulsations from SS Cygni. F. A. Cérdova, T. J. 


Chester, 1. R. Tuohy, and G. P. Garmire. 235, 163, 2-F13 
(1980) 

The Apsidal Motion Test in 4U 0900—40. S. Rappaport, P. C. 
Joss, and R. Stothers. 235, 570, 9-A10 (1980) 

Coordinated Observations of Optical and X-Ray Pulsations 
from Hercules X-1. P. C. Joss, F. Li, Jerry Nelson, and 
John Middleditch. 235, 592, 9-C4 (1980) 

On the Allowed Size of an Accretion Disk in Cygnus X-1. 
James C. Kemp. 235, 595, 9-C7 (1980) 

Periodic Mass Transfer in Hercules X-1/HZ Herculis. Lidia 
Crosa and P. E. Boynton. 235, 999, 15-E11 (1980) 

Accretion onto Magnetized Neutron Stars: The Fate of 
Sinking Filaments. Jonathan Arons and Susan M. Lea. 235, 
1016, 15-G1 (1980) 

The Probable Binary Nature of SS 433. D. Crampton, A. P. 
Cowley, and J. B. Hutchings. 235, L131, 16-G8 (1980) 

Evidence for the Degenerate Dwarf Nature of Cygnus X-2. G. 
Branduardi, N. D. Kylafis, D. Q@. Lamb, and K. O. Mason. 
235, L153, 17-B1 (1980) 

The X-Ray Light Curve of 4U 2129+47. M. P. Ulmer, S. 
Shulman, D. Yentis, W. D. Evans, D. McNutt, J. Meekins, 
K. Wood, E. T. Byram, T. A. Chubb, and H. Friedman. 235, 
L159, 17-B7 (1980) 

X-Rays from RS Canum Venaticorum Systems: A HEAO / 
Survey and the Development of a Coronal Model. Frederick 
M. Walter, Webster Cash, Philip A. Charles, and C. Stuart 
Bowyer. 236, 212, 20-C10 (1980) 

Precessing Twisted Accretion Disks, with an Application to 
Hercules X-1. David Merritt and Jacobus A. Petterson. 23%, 
255, 20-F12 (1980) 

On the Time Variability of Circinus X-1: A Comparison with 
Cygnus X-1. M. C. Weisskopf and P. G. Sutherland. 236, 
263, 20-G6 (1980) 

A 70 Day Period in Hercules X-1/HZ Herculis? P. E. Boynton. 


236, 693, 27-Al1l (1980) 

Simultaneous Three-Channel Photometry of AM Herculis: 
Implications for the Optical Flickering Mechanism. Paula 
Szkody and Bruce Margon. 23%, 862, 30-F2 (1980) 

High Energy X-Ray and Radio Studies of Scorpius X-1. M. J. 
Coe, B. R. Dennis, J. F. Dolan, C. J. Crannell, G. S. 
Maurer, K. J. Frost, L. E. Orwig, W. Graf, and K. M. Price. 
237, 148, 35-E11 (1980) 

The 1978 X-Ray and Optical Outburst of Aquila X-1 (4U 
1908+00). P. A. Charles, J. R. Thorstensen, S. Bowyer, G. 
W. Clark, F. K. Li, J. van Paradijs, R. Remillard, S. S. 
Holt, L. J. Kaluzienski, V. T. Junkkarinen, R. C. Pueiter, H. 
E. Smith, G. S. Pollard, P. W. Sanford, S. Tapia, and F. J. 
Vrba. 237, 154, 35-F4 (1980) 

The Observations of the X-Ray Source HZ Herculis/Hercules 
X-1. H. Gursky, A. K. Dupree, L. W. Hartmann, J. 
Raymond, R. J. Davis, J. Black, T. A. Matilsky, I. D. 
Howarth, A. J. Willis, R. Wilson, M. C. W. Sandford, P. 
Vanden Bout, F. Sanner, G. Hammerschlag-Hensberge, E. 
P. J. van den Heuvel, H. J. G. L. M. Lamers, M. Burger, 
and C. de Loore. 237, 163, 35-F13 (1980) 

Hercules X-1/HZ Herculis: The 35 Day Clock. P. E. Boynton, 
L. M. Crosa, and J. E. Deeter. 237, 169, 35-G5 (1980) 

Ultraviojet, Visible, Infrared, and X-Ray Observations of 
Scorpius X-1. A. J. Willis, R. Wilson, P. Vanden Bout, F. 
Sanner, J. Black, R. J. Davis, A. K. Dupree, H. Gursky, L. 
Hartmann, J. Raymond, T. Matilsky, M. Burger, C. de 
Loore, E. L. van Dessel, P. Whitelock, J. Menzies, W. P. S. 
Meikle, R. D. Joseph, P. Sanford, G. Pollard, and M. C. W. 
Sandford. 237, 596, 41-E7 (1980) 

High-Energy X-Ray Observation of the X-Ray Binary 4U 
1700-37. W. Pietsch, W. Voges, C. Reppin, J. Triimper, E. 
Kendziorra, and R. Staubert. 237, 964, 46-D6 (1980) 

Implications of Cyclotron Features in the X-Ray Spectrum of 
Hercules X-1. R. W. Bussard. 237, 970, 46-D13 (1980) 

A Precise Position and Optical Identification for 4U 2129+47: 
X-Ray Heating and a 5.2 Hour Binary Period: Erratum. 
John Thorstensen, Philip Charles, Stuart Bowyer, U. G. 
Briel, R. E. Doxsey, R. E. Griffiths, and D. A. Schwartz. 
237, L25, 38-E12 (1980) (Orig. paper in 233, L57, 101-D4) 

The High Energy X-Ray Spectrum of 4U 1700-37 Observed 
from OSO 8.J. F. Dolan, M. J. Coe, C. J. Crannell, B. R. 
Dennis, K. J. Frost, G. S. Maurer, and L. E. Orwig. 238, 
238, 51-E12 (1980) 

Helium-Burning Flashes on Accreting Neutron Stars: Effects 
of Stellar Mass, Radius, and Magnetic Field. P. C. Joss and 
F. K. Li. 238, 287, 52-B8 (1980) 

The X-Ray Polarization of the Cygnus Sources. Knox S. Long, 
Gary A. Chanan, and R. Novick . 238, 710, 58-C3 (1980) 
Cyclotron Emissivity in Accreting Neutron Stars. Steven H. 
Langer, Richard McCray, and Willem A. Baan. 238, 731, 

58-D10 (1980) 

The Magnetic Maw of 2A 0311-227. Donald P. Schneider and 
Peter Young . 238, 946, 61-F6 (1980) 

Simultaneous Ultraviolet, Optical, and X-Ray Observations of 
the X-Ray Source Vela X-1 (HD 77581). A. K. Dupree, H. 
Gursky, J. H. Black, R. J. Davis, L. Hartmann, T. Matilsky, 
J.C. Raymond, G. Hammerschlag-Hensberge, E. P. J. van 
den Heuvel, M. Burger, H. J. G. L. M. Lamers, P. A. 
Vanden Bout, D. C. Morton, C. de Loore, E. L. van Dessel, 
J. W. Menzies, P. A. Whitelock, M. Watson, P. W. Sanford, 
and G. §. G. Pollard. 238, 969, 62-A7 (1980) 

The High-Energy X-Ray Spectrum of Scorpius X-1. W. Neil 
Johnson, J. D. Kurfess, G. §. Maurer, and Mark §. 
Strickman . 238, 982, 62-B6 (1980) 

Flux Distributions and Colors of Accretion Disks. Pornchai 
Pacharintanakul and Jonathan I. Katz. 238, 985, 62-B9 
(1980) 

On the X-Ray Continuum and Iron-Line Emission of the Low 
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State of Hercules X-1. 7. Bai. 239, 328, 69-E10 (1980) 

Observations of Cygnus X-3 with the Einstein (HEAO 2) 
X-Ray Observatory: The Period Derivative and the 
Asymmetric X-Ray Light Curve. R. F. Elsner, P. Ghosh, W. 
Darbro, M. C. Weisskopf, P. G. Sutherland, and J. E. 
Grindlay . 239, 335, 69-F3 (1980) 

Implications of the High-State Iron-Line Feature and Soft 
X-Ray Emission of Hercules X-1. 7. Bai. 239, 999, 79-Di2 
(1980) 

Hard X-Ray Pulses from 4U 0900-40. R. Staubert, E. 
Kendziorra, W. Pietsch, C. Reppin, J. Triimper, and W. 
Voges. 239, 1010, 79-E9 (1980) 

X-Ray Observations of Algol. N. E. White, S. S. Holt, R. H. 
Becker, E. A. Boldt, and P. J. Serlemitsos . 239, L69, 76-C3 
(1980) 

The Ultraviolet Spectrum and Flux of HD 152667 (= X-Ray 
Source 1653-40). J. B. Hutchings and A. K. Dupree. 240, 
161, 83-F14 (1980) 

The Spectrum Variations of HD 153919. G. G. Fahlman and 
G. A. H. Walker. 2A®, 169, 83-G8 (1980) 

Transient Mass Transfer Caused by Local Surface Heating in 
Close Binaries. Jerry L. Modisette and Yoji Kondo. 240, 
180, 84-A6 (1980) 

Iron K Photons from Weakly Magnetized Neutron Stars in 
X-Ray Binaries. 7. Bai. 240, 264, 84-G8 (1980) 

Transonic Disk Accretion onto Black Holes. E. P. T. Liang 
and K. A. Thompson. 24®, 271, 85-Al (1980) 

A Lower Limit on the Magnitude of the Companion to HDE 
226868 (Cygnus X-1). Allen W. Shafter, Richard J. Harms, 
Bruce Margon, and Jonathan I. Katz. 240, 612, 90-E3 (1980) 

Observations of Outbursts from the Recurrent X-Ray 
Transient A05S38—66 and LMC X-4. G. K. Skinner, S. 
Shulman, G. Share, W. D. Evans, D. McNutt, J. Meekins, 
H. Smathers, K. Wood, D. Yentis, E. T. Byram, T. A. 
Chubb, and H. Friedman. 240, 619, 90-E10 (1980) 

4U 1626—67 and the Character of Highly Compact Binary 
X-Ray Sources. F. K. Li, P. C. Joss, J. E. McClintock, S. 
Rappaport, and E. L. Wright. 2A0, 628, 90-F5 (1980) 

Gamma-Ray Lines from Accreting Neutron Stars. K. Brecher 
and A. Burrows. 240, 642, 90-G5 (1980) 

Hercules X-1 Hard X-Ray Pulsations Observed from HEAO /. 
D. E. Gruber, J. L. Matteson, P. L. Nolan, F. K. Knight, W. 
A. Baity, R. E. Rothschild, L. E. Peterson, J. A. Hoffman, 
A. Scheepmaker, W. A. Wheaton, F. A. Primini, A. M. 
Levine, and W. H. G. Lewin. 240, L127, 96-B4 (1980) 

33 Second X-Ray Pulsations in AE Aquarii. Joseph Patterson, 
David Branch, Guido Chincarini, and Edward L. Robinson. 
240, Li33, 96-B9 (1980) 

The 164 and 13 Day Periods of SS 433: Confirmation of the 
Kinematic Model. Bruce Margon, Steven A. Grandi, and 
Ronald A. Downes. 2A1, 306, 100-C11 (1980) 

The 1979 X-Ray Outburst of Centaurus X-4. L. J. Kaluzienski, 
S. S. Holt, and J. H. Swank. 2A1, 779, 106-D8 (1980) 

AM Herculis: Simultaneous X-Ray, Optical, and Near-IR 
Coverage. P. Szkody, F. A. Cérdova, I. R. Tuohy, H. S. 
Stockman, J. R. P. Angel, and W. Wisniewski. 2A1, 1070, 
111-D8 (1980) 

Resonance Radiative Transfer for Cyclotron Line Emission 
with Recoil. J. Wasserman and E. Salpeter. 241, 1107, 
111-G4 (1980) 

Optical and X-Ray Studies of 2A 1822-371. Philip Charles, 
John R. Thorstensen, and Paul Barr. 2A1, 1148, 112-C4 
(1980) 

Far-Ultraviolet Observations of Cygnus X-2. L. Maraschi, E. 
G. Tanzi, and A. Treves. 241, L23, 102-D11 (1980) 

On the Origin and Persistence of Long-Period Pulsating X-Ray 
Sources. R. F. Elsner, P. Ghosh, and F. K. Lamb. 2A1, 
L155, 113-B10 (1980) 

Spectroscopic Observations of the Optical Counterpart of 


Centaurus X-4. J. van Paradijs, F. Verbunt, T. van der 
Linden, H. Pedersen, and W. Wamsteker. 241, L161, 113-Cl 
(1980) 

Spectroscopic Studies of O-Type Stars. IX. Binary 
Frequency. Catharine D. Garmany, Peter S. Conti, and 
Philip Massey. 242, 1063, 128-D12 (1980) 

A Search for Pulsations and Eclipses from X-Ray Burst 
Sources. L. Cominsky, J. G. Jernigan, W. Ossmann, J. 
Doty, J. van Paradijs, and W. H. G. Lewin. 242, 1102, 
128-G10 (1980) 

Ultraviolet, X-Ray, and Infrared Observations of HDE 
226868=Cygnus X-l. A. Treves, L. Chiappetti, E. G. Tanzi, 
M. Tarenghi, H Gursky, A. K. Dupree, L. W. Hartmann, J. 
Raymond, R. J. Davis, J. Black, T. A. Matilsky, P. Vanden 
Bout, F. Sanner, G. Pollard, P. W. Sanford, R. D. Joseph, 
and W. P. S. Meikle. 242, 1114, 129-A8 (1980) 

A 5.57 HR Modulation in the Optical Counterpart of 2S 
1822-371. K. O. Mason, J. Middleditch, J. E. Nelson, N. E. 
White, P. Seitzer, 1. R. Tuohy, and L. K. Hunt. 242, L109, 
125-E9 (1980) 

X-Rays: Bursts 

Discovery of the Optical Counterpart of the Transient X-Ray 
Burster Centaurus X-4. Claude R. Canizares, Jeffrey E. 
McClintock, and Jonathan E. Grindlay. 236, LSS, 27-E1 
(1980) 

Surface Photometry of the Cores of Globular Clusters. II. 
NGC 6624. Donald H. Martins and Christopher A. Harvel. 
236, L77, 27-F7 (1980) 

The 1978 X-Ray and Optical Outburst of Aquila X-1 (4U 
1908+00). P. A. Charles, J. R. Thorstensen, S. Bowyer, G. 
W. Clark, F. K. Li, J. van Paradijs, R. Remillard, S. S. 
Holt, L. J. Kaluzienski, V. T. Junkkarinen, R. C. Puetter, H. 
E. Smith, G. S. Pollard, P. W. Sanford, S. Tapia, and F. J. 
Vrba. 237, 154, 35-F4 (1980) 

Helium-Burning Flashes on Accreting Neutron Stars: Effects 
of Stellar Mass, Radius, and Magnetic Field. P. C. Joss and 
F. K. Li. 238, 287, 52-B8 (1980) 

The Optical Counterpart of the X-Ray Burster Serpens X-1 
(4U 1837+04). John R. Thorstensen, Philip A. Charles, and 
Stuart Bowyer. 238, 964, 62-Al (1980) 

Thermal Models for Solar Hard X-Ray Bursts. Dean F. Smith 
and Lawrence H. Auer. 238, 1126, 63-E12 (1980) 

Repeatable, Multiple-Peaked Structure in Type I X-Ray 
Bursts. Jeffrey A. Hoffman, Lynn Cominsky, and Waiter H. 
G. Lewin. 240, L27, 86-D11 (1980) 

Time-resolved Imaging and Spectral Studies of an X-Ray Burst 
from the Globular Cluster Terzan 2. J. E. Grindlay, H. L. 
Marshall, P. Hertz, A. Soltan, M. C. Weisskopf, R. F. 
Elsner, P. Ghosh, W. Darbro, and P. G. Sutherland. 2A0, 
L121, 96-All (1980) 

Discovery of a Large X-Ray Burst from an X-Ray Nova, 
Centaurus X-4. M. Matsouka, H. Inoue, K. Koyama, K. 
Makishima, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, 
N. Shibazaki, Y. Tanaka, I. Kondo, S. Hayakawa, H. 
Kunieda, F. Makino, K. Masai, F. Nagase, Y. Tawara, S. 
Miyamoto, H. Tsunemi, and K. Yamashita. 240, L137, 
96-B13 (1980) 

Properties of X-Ray Bursts from an X-Ray Transient 
1068-522. T. Murakami, H. Inoue, K. Koyama, K. 
Makishima, M. Matsuoka, M. Oda, Y. Ogawara, T. Ohashi, 
N. Shibazaki, Y. Tanaka, Y. Tawara, S. Hayakawa, H. 
Kunieda, F. Makino, K. Masai, F. Nagase, S. Miyamoto, 
H. Tsunemi, K. Yamashita, and I. Kondo. 240, L143, 96-C4 
(1980) 

X-Ray Bursts from Thermonuclear Runaways on Accreting 
Neutron Stars. Ronald E. Taam. 2A1, 358, 100-G8 (1980) 
The 1979 X-Ray Outburst of Centaurus X-4. L. J. Kaluzienski, 

S. 8. Holt, and J. H. Swank. 2A1, 779, 106-D8 (1980) 
The Very Long Type II X-Ray Bursts from the Rapid Burster. 
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X-Rays: Bursts—Continued 
E. M. Basinska, W. H. G. Lewin, L. Cominsky, J. van 
Paradijs, and F. J. Marshall. 241, 787, 106-E2 (1980) 

Spectroscopic Observations of the Optical Counterpart of 
Centaurus X-4. J. van Paradijs, F. Verbunt, T. van der 
Linden, H. Pedersen, and W. Wamsteker. 241, L161, 113-Cl 
(1980) 

A Search for Pulsations and Eclipses from X-Ray Burst 
Sources. L. Cominsky, J. G. Jernigan, W. Ossmann, J. 
Doty, J. van Paradijs, and W. H. G. Lewin. 2A2, 1102, 
128-G10 (1980) 

Two Fast Soft X-Ray Transients at High Galactic Latitude. J. 
A. Nousek, F. A. Cérdova, and G. P. Garmire . 2A2, 1107, 
129-Al (1980) 

Thermal Limit Cycle Oscillations on the Surface of Accreting 
Neutron Stars—X-Ray Bursters. Manuel Barranco, J. 
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X-Rays: General 

The Diffuse X-Ray Background Spectrum from 3 to 50 keV. F. 
E. Marshall, E. A. Boldt, §. S. Holt, R. B. Miller, R. F. 
Mushotzky, L. A. Rose, R. E. Rothschild, and P. J. 
Serlemitsos . 235, 4, 1-A7 (1980) 

K-Shell Photoionization of Multielectron Atomic Systems. 
Robert J. Gould. 235, 650, 10-A1 (1980) 

The Detection of Extended X-Ray Emission Surrounding cD 
Galaxies in Poor Clusters. G. A. Kriss, C. R. Canizares, J. 
E. McClintock, and E. D. Feigelson. 235, L61, 10-E6 (1980) 

The Correlation of the Cosmic X-Ray Background with the 
Light of Galaxies. Edwin L. Turner and Margaret J. Geller. 
236, 1, 18-A4 (1980) 

Inverse Compton Reflection: The Steady-State Theory. Alan 
P. Lightman and George B. Rybicki. 236, 928, 31-C12 (1980) 

The Contribution of Young Galaxies to the X-Ray 
Background. J. Bookbinder, L. L. Cowie, J. H. Krolik, J. P. 
Ostriker, and M. Rees. 237, 647, 43-A4 (1980) 

Quasi-Stellar Objects in the Intergalactic Medium: Source for 
the Cosmic X-Ray Background? Richard D. Sherman. 238, 
794, 60-B3 (1980) 

Exact and Approximate Solutions for the One-dimensional 
Transfer of Polarized Radiation, and Applications to X-Ray 
Pulsars. P. Mészdros, W. Nagel, and J. Ventura. 238, 1066, 
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HEAO | \dentification of the X-Ray Emitting Poor Cluster of 
Galaxies, AWM 7. D. A. Schwartz, M. Davis, R. E. Doxsey, 
R. E. Griffiths, J. Huchra, M. D. Johnston, R. F. 
Mushotzky, J. Swank, and J. Tonry. 238, LS3, 59-C2 (1980) 

Extreme Nonthermal Radiation from Active Galactic Nuclei. 
A. Cavaliere and P. Morrison. 238, L63, 59-D1 (1980) 

X-Ray Observations of the North Polar Spur. DeAnn Iwan. 
239, 316, 69-D8 (1980) 

A Survey of Soft X-Ray Emission from Hot Stars. Knox S. 
Long and Richard L. White . 239, L65, 76-B13 (1980) 

The Effect of Variability on the V/VmMax-Test. John N. 
Bahcall. 240, 377, 88-A4 (1980) 
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